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1

*************************************
WATER SKID INITIALIZATION
*************************************
A. Set up transmitter scale factors
  1. Set up pressure transducer scale factor = 400/4096
  2. Set up temperature transducer scale factor = 200/4096
  3. Set up temperature offset = -40
  3. Set up resistivity meter scale factor = 18/4096
  4. Set up Horns 1 & 2 and Upstream Decay Pipe tank level scale factor = 36/4096
  5. Set up Tgt tank level scale factor = 24/4096

_FirstScan
SP0

LDR

R0.09765625

Pressure transmitter scale  
factor

psig_scale_facto

OUTD

V10040

LDR
R0.04882813

Temp transmitter scale  
factor

temp_scale_facto

OUTD

V10042

LDR
R-40

Temperature transmitter  
offset

temp_offset

OUTD

V10144

LDR
R0.004394531

Resistivity meter scale factor
resist_scale_fac

OUTD

V10044

LDR
R0.008789063

Expansion tank scale factor  
for Horns 1&2 and UDP

tank_scale_facto

OUTD

V10046

LDR
R0.005859375

Expansion tank scale  
factor for target
tgt_tank_factor

OUTD

V10050
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2

Initialization Tasks (contd)

B. Set up alarm limits

_FirstScan
SP0

LDR

R2

Trip point for low  
resistivity alarms

resis_alm_lim

OUTD

V10060

LDR
R75

Trip point for water supply  
temp alarms

suply_temp_lim

OUTD

V10062

LDR
R105

Trip for Target water  
supply temperature
Tgt_sup_tmp_lim

OUTD

V10064

LDR
R85

Trip for HORN water  
return temp alarms
Horn_rtn_tmp_lim

OUTD

V10066

LDR
R125

Trip for TARGET water  
return temp alarm
Tgt_rtn_tmp_lim

OUTD

V10070

LDR
R90

Trip for UDP water return  
temp alarm

UDP_rtn_temp_lim

OUTD

V10072

LDR
R15

Trip for tank level low  
alarms

Lvl_low_lim

OUTD

V10074

LDR
R10

Trip for tank level low-low  
alarms

Lvl_lo_lo_lim

OUTD

V10076

LDR
R5

Trip for tank level  
REALLY low trips
Lvl_real_lo_lim

OUTD

V10100

LDR
R25

Trip for tank level high  
alarms

Lvl_hi_lim

OUTD

V10102
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LDR
R20

Trip for target tank level high  
alarm

Tgt_tank_hi_lim

OUTD

V10136

LDR
R0

Trip for tank air pressure  
low alarms

Tank_Pres_lo_lim

OUTD

V10104

LDR
R5

Trip for UDP tank air  
pressure low alarm

UDP_air_lo_lim

OUTD

V10106

LDR
R0

Trip for differential  
pressure low alarms

Diff_pres_lo_lim

OUTD

V10110

LDR
R50

Trip for UDP differential  
pressure low alarm

UDP_diff_lo_lim

OUTD

V10112

LDR
R5

Trip for filter differential  
pressure high alarms

Diff_pres_hi_lim

OUTD

V10114

LDR
R150

Trip for UDP differential  
pressure high alarm

UDP_diff_hi_lim

OUTD

V10116

LD
K150

General alarm integration  
time

Alm_dly

OUT

V10120

LDR
R6

Target tank low low limit
Tgt_lolo_lim

OUTD

V10146
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3

Initialization tasks (contd)

C. Set up limits for Beam and Power Supply Permits

_FirstScan
SP0

LD

K600

Beam permit integration  
delay (diff press)

BP_dly

OUT

V10121

LDR
R50

Trip for Beam Permit UDP  
 differential pressure low

BP_UDP_diff_lo

OUTD

V10124

LDR
R75

Trip for Beam Permit  
Horns supply temp high

BP_Hsuply_tmp_hi

OUTD

V10126

LDR
R60

Trip for Beam Permit Horns  
supply temp low limit
BP_Hsuply_tmp_lo

OUTD

V10122

LDR
R130

Trip for Beam Permit  
Target supply temp high

BP_Tsuply_tmp_hi

OUTD

V10130

LDR
R95

Trip for Beam Permit UDP  
supply temp high

BP_Usuply_tmp_hi

OUTD

V10132

LDR
R150

Trip for Beam Permit UDP  
differential pressure high

BP_Udiff_hi

OUTD

V10134

4

Miscellaneous Initializations

_FirstScan
SP0

LD

K20

Motor_onoff_dly

OUT

V10140

5

Miscellaneous Initializations

_FirstScan
SP0

Horn 1 supply temp low  
override

H1RT01_Ovrride

RST
C111

Horn 2 supply temp low  
override

H2RT01_Ovrride

RST
C112
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Zero the index for reading in TIC temperatures

_FirstScan
SP0

LD

K0

TIC Index
OUT

V10205
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7

Zero all command words, all status words, and all control relay words.

_FirstScan
SP0

LD

K0

ACNET Command Bits 1
Command_1

OUT

V2241

ACNET Command Bits 2
Command_2

OUT

V2242

Horn Temp Trip Resets
OUT

V2243

Tgt Pile Air Command
OUT

V2244

Tgt Pile Trip Resets
OUT

V2245

Motor and Permit Status Bits
Status

OUT

V2001

Horn 1 Alarm and Trip  
Bits

H1_A&T

OUT

V2002

Horn 2 Alarm and Trip  
Bits

H2_A&T

OUT

V2003

Target Alarm and Trip  
Bits

TGT_A&T

OUT

V2004

UDP Alarm and Trip Bits
UDP_A&T

OUT

V2005

Tgt Pile Air Alarms and  
Trips

OUT

V2006

Tgt Pile Air Status
OUT

V2007

OUT
VC0

OUT
VC20

OUT
VC40

OUT
VC60

OUT
VC100

OUT
VC120

OUT
VC200

OUT
VC220

OUT
VC240
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8

*****************************************************************************************
INITIALIZE ANALOG OUTPUTS
*****************************************************************************************
Disable all analog outputs by turning off the enable bit at the ports. Then write all 
channels to 0 in their Vmem mirror locations. The zero init will be written to the
actual ports when the DACs are updated.

_FirstScan
SP0

LD

K0

DAC#1 Low Data Port
OUT

VY40

DAC#1 High Data Port
OUT

VY60

DAC#2 Low Data Port
OUT

VY100

DAC#2 High Data Port
OUT

VY120

9

Push zero onto the stack, reload ACC with 0.

_FirstScan
SP0

LD

K0

10

_FirstScan
SP0

FOR
K16

11

Store to Ch1 and Ch9 on both modules

_FirstScan
SP0

Coil#1 Temp Setpoint
AirDAC1_Ch1

OUTX

V10260

ADDD
K1

12

Loop until done

NEXT

13

********************************************************************************************
This rung gives a harmless loop-thru to test bit set and clear thru the front-end.
********************************************************************************************

Out-and-back test bit
E:BTHS99
B2244.12

Out-and-back test bit
E:BTHS98

OUT
B2007.12
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14

******************************************************************
SCAN THERMOCOUPLES
******************************************************************
On each scan, read one channel from each of the four
Type J thermocouple modules on the first local expansion
base. Store fahrenheit temperature values as binary data
starting at V2610.

A complete scan of all 32 channels will take about 1/2 
second. This should be plenty fast for anyone.

TJ module 1
First expansion base, slot 3

_On
SP1

TC-J module #1
LD

VX60

ANDD
Kfff

TC-J module #1
LD

VX60

ANDD
K7000

SHFR
K12

BTM Channel Floor East
E:TPCT01

OUTX

V2610

15

TJ module 2
First expansion base, slot 4

_On
SP1

TC-J module #2
LD

VX100

ANDD
Kfff

TC-J module #2
LD

VX100

ANDD
K7000

SHFR
K12

Air Above Horn 1 Module
E:TPCT09

OUTX

V2620

16

TJ module 3
First expansion base, slot 5

_On
SP1

TC-J module #3
LD

VX120

ANDD
Kfff

TC-J module #3
LD

VX120

ANDD
K7000

SHFR
K12

Horn 1 Mid Clamp Top TC
E:BTHT07

OUTX

V2630
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TJ module 4
First expansion base, slot 6

_On
SP1

TC-J module #4
LD

VX140

ANDD
Kfff

TC-J module #4
LD

VX140

ANDD
K7000

SHFR
K12

Horn 2 Mid Clamp Top TC
E:BTHT13

OUTX

V2640

18

TT module
First expansion base, slot 2

_On
SP1

TC-T chiller temps
LD

VX360

ANDD
Kfff

TC-T chiller temps
LD

VX360

ANDD
K7000

SHFR
K12

Chiller Temp Cnl 0
OUTX

V2750

19

******************************************************************
SCAN AIR HANDLER RTD MODULES
******************************************************************

RTD #1 is present in the IO base, but not used. It is not 
scanned. RTD #2 is set to scan the first four channels only.

On each scan, read one channel from RTD module #2
on expansion base 3. Store fahrenheit 
temperature values as 2's complement binary data starting 
at V2670 (ACNET analog inputs). One decimal pt is implied
(a reading of 336 is interpreted as 33.6 deg).

A complete scan of all 4 channels will take about 1/2 
second. This should be plenty fast for anyone.

RTD Module #2, base 3 slot 3.

_On
SP1

RTD #2 data port
RTD2_data

LD

VX240

RTD #2 status port
RTD2_status

LD

VX260

ANDD
K3

Glycol Supply Temp
E:TPCT24

OUTX

V2670
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*****************************************************************************************
AIR HANDLER ANALOG INPUTS - SCAN AND STORE
*****************************************************************************************
Scan and process the air analog input modules. Read all channels using immediate I/O and  
store binary readings to Vmem.

Air MADC #1, base 3 slot 1

_On
SP1

FOR
K16

Air MADC #1 data
LDIF

X160

K12

Air MADC #1 Ch Nr
LDIF

X174

K4

TIC11 temp retrans
AirMADC1Ch1

OUTX

V10220

21 NEXT

22

Air MADC #2, base 3 slot 4

_On
SP1

FOR
K16

Air MADC #2 data
LDIF

X300

K12

Air MADC #2 Ch Nr
LDIF

X314

K4

Prefilter 1 Delta P
AirMADC2Ch1

OUTX

V10240

23 NEXT
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24

Update one TIC temperature on  each scan.Convert and store TIC temperatures. The first  
8 channels of AirMADC#1 are scaled to a range of 0 to 100 and dropped into former RTD  
slots at V2660.

_On
SP1

TIC Index
LD

V10205

TIC11 temp retrans
AirMADC1Ch1

LDX

V10220

BTOR

MULR
R0.2441406

RTOB

TIC Index
LD

V10205

Cooling Coil #1 Air  
Temp

E:TPCT11

OUTX

V2660

TIC Index
INC

V10205

LD
K7

TIC Index
AND

V10205

TIC Index
OUT

V10205

25

*****************************************************************************************
AIR HANDLER ANALOG OUTPUTS
*****************************************************************************************
Write all channels using immediate I/O to store binary Vmem values to DAC module #1. Binary  
output values are staged in Vmem so no format conversions are needed at this time.

Air DAC #1, base 2 slot 1
Set up the module channel pointer and pointers to the two channel data tables.

_On
SP1

LD

K8000

Channel pointer
OUT

V10210

LDA
O10260

Low channel data pointer  
(Ch1-8)

OUT

V10211

LDA
O10270

High channel data pointer  
(Ch9-16)

OUT

V10212

26

_On
SP1

FOR
K8
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Mask high bits of channel data, combine with channel number and enable, and send to low  
channel port.

_On
SP1

LD

P10211

ANDD
Kfff

Channel pointer
OR

V10210

OUTIF
Y40

K16

28

Mask high bits of channel data, combine with channel number and enable, and send to high  
channel port.

_On
SP1

LD

P10212

ANDD
Kfff

Channel pointer
OR

V10210

OUTIF
Y60

K16

29

Bump the data table pointers and the channel pointer.

_On
SP1

Low channel data pointer  
(Ch1-8)

INCB

V10211

High channel data pointer  
(Ch9-16)

INCB

V10212

Channel pointer
LD

V10210

ADDB
K1000

Channel pointer
OUT

V10210

30 NEXT

31

Only Ch1 is active on this module. Do a single channel write using data previously staged at  
V10300.

Air DAC #2, base 2 slot 2
Set the enable bit, combine with Ch1 data, force channel number to 0, and write to port.

_On
SP1

LD

K8000

Belimo south upper  
damper

AirDAC2_Ch1

OR

V10300

ANDD
K8fff

DAC#2 Low Data Port
OUT

VY100
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32

*****************************************************************************************
AIR HANDLER ACNET ANALOG MEASUREMENTS UPDATE
*****************************************************************************************

Convert and scale Supply Air Temp. Range=0 to 100 deg F.

_On
SP1

Supply Air Temp
AirMADC1Ch8

LD

V10227

BTOR

MULR
R0.02441406

Supply Air Temp-Process
E:TPCT19

OUTD

V2742

33

Convert and scale Supply Air RH. Range is 0 to 100 % RH.

_On
SP1

Supply Air RH
AirMADC1Ch10

LD

V10231

BTOR

MULR
R0.02441406

Supply Air RH
E:TPCH27

OUTD

V2702

34

Convert, scale, and offset Air Temp at Supply RH Sensor. degF=10.69mA - 4.6. Span is  
-4.6 to +170.

_On
SP1

Air temp at supply RH sensor
AirMADC1Ch9

LD

V10230

BTOR

MULR
R0.04150391

SUBR
R4.6

Air Temp at Supply RH  
Sensor

E:TCPT26

OUTD

V2700

35

Convert and scale Return Air RH. Range is 0% to 100% RH.

_On
SP1

Return Air RH
AirMADC1Ch12

LD

V10233

BTOR

MULR
R0.02441406

Return Air RH
E:TPCH29

OUTD

V2706
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36

Convert, scale, and offset  Air Temp at Return RH Sensor. degF=10.69mA-4.6. Span is  
-4.6 to +166.44.

_On
SP1

Air temp at return RH sensor
AirMADC1Ch11

LD

V10232

BTOR

MULR
R0.04150391

SUBR
R4.6

Air Temp at Return RH  
Sensor

E:TPCT28

OUTD

V2704

37

Convert, scale, and offset Fan Airflow Rate. Range is 0-25500 ACFM.

_On
SP1

Fan Airflow Rate
AirMADC2Ch9

LD

V10250

BTOR

MULR
R6.225586

Fan Airflow Rate
E:TPCF71

OUTD

V2710

38

Convert and scale Prefilter 1 Delta P. Range is 0 to 2.5 inches water column (in. WC).

_On
SP1

Prefilter 1 Delta P
AirMADC2Ch1

LD

V10240

BTOR

MULR
R0.0006103516

Prefilter 1 Delta P
E:TPCP50

OUTD

V2712

39

Convert and scale HEPA 1 Delta P. Range is 0 to 3 in. WC.

_On
SP1

HEPA 1 Delta P
AirMADC2Ch2

LD

V10241

BTOR

MULR
R0.0007324219

HEPA 1 Delta P
E:TPCP51

OUTD

V2714
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40

Convert and scale Prefilter 2 Delta P. Range is 0 to 2.5 in. WC.

_On
SP1

Prefilter 2 Delta P
AirMADC2Ch3

LD

V10242

BTOR

MULR
R0.0006103516

Prefilter 2 Delta P
E:TPCP52

OUTD

V2716

41

Convert and scale HEPA 2 Delta P. Range is 0 to 3 in. WC.

_On
SP1

HEPA 2 Delta P
AirMADC2Ch4

LD

V10243

BTOR

MULR
R0.0007324219

HEPA 2 Delta P
E:TPCP53

OUTD

V2720

42

Convert and scale Prefilter 3 Delta P. Range is 0 to 2.5 in. WC.

_On
SP1

Prefilter 3 Delta P
AirMADC2Ch5

LD

V10244

BTOR

MULR
R0.0006103516

Prefilter 3 Delta P
E:TPCP54

OUTD

V2722

43

Convert and scale HEPA 3 Delta P. Range is 0 to 3in. WC.

_On
SP1

HEPA 3 Delta P
AirMADC2Ch6

LD

V10245

BTOR

MULR
R0.0007324219

HEPA 3 Delta P
E:TPCP55

OUTD

V2724

44

Convert and scale Prefilter 4 Delta P. Range is 0 to 2.5 in. WC.

_On
SP1

Prefilter 4 Delta P
AirMADC2Ch7

LD

V10246

BTOR

MULR
R0.0006103516

Prefilter 4 Delta P
E:TPCP56

OUTD

V2726
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45

Convert and scale HEPA 4 Delta P. Range is 0 to 3 in. WC.

_On
SP1

HEPA 4 Delta P
AirMADC2Ch8

LD

V10247

BTOR

MULR
R0.0007324219

HEPA 4 Delta P
E:TPCP57

OUTD

V2730

46

Convert and scale Fan Discharge Pressure, long term test. Range is 0-15 in. WC.

_On
SP1

Fan disch pres long term test
AirMADC1Ch14

LD

V10235

BTOR

MULR
R0.003662109

Fan Disch Pres Long  
Term Test
E:TPCP58

OUTD

V2732

47

Convert and scale Fan Discharge Pressure. Range is 0 to 20 in. WC.

_On
SP1

Fan Discharge Pressure
AirMADC1Ch15

LD

V10236

BTOR

MULR
R0.004882813

Fan Discharge Pressure
E:TPCP59

OUTD

V2652

48

Convert and scale Fan Pressure Boost. Range is 0 to 20 in. WC.

_On
SP1

Fan Pressure Boost
AirMADC1Ch16

LD

V10237

BTOR

MULR
R0.004882813

Fan Pressure Boost
E:TPCP60

OUTD

V2654
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49

Convert and scale Glycol Coolant Flow. Range is 0-130 GPM.

_On
SP1

Glycol Coolant Flow
AirMADC2Ch10

LD

V10251

BTOR

MULR
R0.03173828

Glycol Coolant Flow
E:TPCF72

OUTD

V2740

50

Read the Baratron. 100mv=60psig per Kris Anderson. Range is 0 to 3000 psig. on 0-5V  
input.

So that the alarm block on MI62-FE can work, send back the raw unscaled ADC value.

_On
SP1

Baratron Readback
AirMADC2Ch15

LD

V10256

Baratron Helium Pressure
E:BTHP01

OUT

V2744

51

Convert and scale Convectron Readback. The readback is nonlinear ranging from 150  
mtorr at 1V to 1000 torr at 9V. Return the voltage output of the device. Full scale at the  
signal conditioner is 10V.

This input has been hijacked by the target helium bottle.
Send back raw ADC value so alarm blocks work at the front-end and copy it to analog  
output 2-1-12 and thence on to the MADC87, ch51, rack THSR103

_On
SP1

He Supply Pressure
AirMADC2Ch16

LD

V10257

He Supply Pressure
E:BTHP02

OUT

V2746

52

Convert and scale Compressed Air Pressure. Range is 0 to 300 psig.

_On
SP1

Compressor Pressure
AirMADC2Ch14

LD

V10255

BTOR

MULR
R0.07324219

Compressed Air Pressure
E:BTHP04

OUTD

V2736

53

Copy the Target Chiller Condensate Tank Level to the comfort display and to ACNET,  
both as an integer so that alarming can be done by the ACNET alarm process.

_On
SP1

Condensate Retention  
Tank Level

AirMADC2Ch12

LD

V10253

Repeat of Condensate  
Tank Level for Comfort  

Display
AirDAC1_Ch2

OUT

V10261

Condensate Tank Level  
to ACNET
E:TPCL94

OUT

V2747
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54

Heat Load (kW)=.14*E:TPCF72*(E:TPCT25-E:TPCT24)*.1
If heat load is negative, overwrite zero. The final factor of .1 is
to account for the scaling of the temperatures.

_On
SP1

Glycol Return Temp
E:TPCT25

LD

V2671

Glycol Supply Temp
E:TPCT24

SUBB

V2670

BTOR

MULR
R0.014

Glycol Coolant Flow
E:TPCF72

MULR

V2740

Tgt Pile Heat Load Calc
E:TPCQ85

OUTD

V2656

CMPR
R0

ACC<INSTR
SP60

LDD
K0

Tgt Pile Heat Load Calc
E:TPCQ85

OUTD

V2656

55

Show the reheater power. Convert and scale the 4-20ma reading from the reheater panel  
power meter to 0-50Kw range.

_On
SP1

Reheater Power
AirMADC2Ch11

LD

V10252

BTOR

MULR
R0.01220703

Reheater Power
E:TPCS84

OUTD

V2226

56

********************************************************************
FAN AND REHEATER CONTROL AND MONITORING
********************************************************************

Convert and scale fan speed. Range is 0-1800 RPM.

_On
SP1

Tgt Pile Fan Speed
AirMADC1Ch13

LD

V10234

BTOR

MULR
R0.4394531

Tgt Pile Fan Speed
E:TPCT37

OUTD

V2650
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57

Fan Speed Command. Scale speed by 4096/1800, convert to hex and send to output  
channel. Enforce limits of 0<speed<1800 so that no silly values get through.

If zero or negative, force speed to zero.

_On
SP1

Fan Speed Command
E:TPCS36

LDD

V2402

CMPR
R0

ACC<INSTR
SP60

LDR

R0

Fan Speed Command
E:TPCS36

OUTD

V2402

58

If >=1800, force speed=1799.

_On
SP1

CMPR

R1799

ACC>INSTR
SP62

LDR

R1799

Fan Speed Command
E:TPCS36

OUTD

V2402

59

Limits checked. Update the output channel.

_On
SP1

MULR

R2.275556

RTOB

Fan speed control
AirDAC1_Ch15

OUT

V10276

60

Copy fan RUN/~STOP to control relay.

Fermi Fan RUN/~STOP
E:TPCS32
B2244.1

Remote run to fermi fan

OUT
Y150

61

Monitor the condensate tank hi contact from the interposing relay

Condensate High
X345

Condensate High CR

OUT
C261

ALARM Condensate Hi
E:TPCL95

OUT
B2007.9

62

Monitor the condensate tank high-high contact from the interposing relay.

Condensate High High
X346

Condensate Hi Hi Alarm

OUT
C262

ALARM Condensate Hi  
Hi

E:TPCL96

OUT
B2007.11

63

Drip Pan Corboy Level  
Hi

X347

ALARM Drip Pan  
Corboy Level Hi

E:TPCL97

OUT
B2007.10
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64

Copy fan status bits to ACNET.

X321

SV9000 AFD On
E:TPCS34

OUT
B2007.1

65
X322

TRIP SV9000 AFD Fault
E:TPCS35

OUT
B2006.2

66
X320

Fermi Fan Interlock Made  
Up

E:TPCS33

OUT
B2007.0

67

When interlock reset from ACNET goes active, run a timer for 5 sec and hold the output relay.

Fermi Fan Interlock Reset
E:TPCS31
B2244.0

Fan interlock reset timer
TMR

T102

K50

Local fan reset from OI  
panel
C260

Remote fan interlock  
reset

OUT
Y107

68

When the interlock reset timer reaches terminal count, reset the ACNET bit. The output relay and  
the timer will both be released on the next scan.

Fan interlock reset timer

T102

Fermi Fan Interlock Reset
E:TPCS31

RST
B2244.0

69

If airflow is greater than 9000 ACFM (9000*4096/25500), run the reheater.

Fan Airflow Rate
AirMADC2Ch9

V10250 K5a5

remote run to reheater

OUT
Y151

OUT
C257

70

****************************************
AIR DAMPER CONTROL
****************************************
Not much. Just make sure they are always full open by setting their outputs to zero.

_On
SP1

LD

K0

Belimo north upper  
damper

AirDAC1_Ch16

OUT

V10277

Belimo south upper  
damper

AirDAC2_Ch1

OUT

V10300

71

*****************************************************************************************
AIR HANDLER ACNET STATUS BITS UPDATE
*****************************************************************************************.

X323

Reheater Zone 1 Enabled
E:TPCS41

OUT
B2007.2

Page 21



7/11/2006 thsr_lcw450

72
X324

Reheater Zone 2 Enabled
E:TPCS42

OUT
B2007.3

73
X325

Reheater Zone 3 Enabled
E:TPCS43

OUT
B2007.4

74
X326

Reheater Zone 4 Enabled
E:TPCS44

OUT
B2007.5

75
X327

ALARM Prefilter 1 DP HH
E:TPCP62

OUT
B2006.3

76
X330

ALARM High Eff Filter 1 DP  
HH

E:TPCP63

OUT
B2006.4

77
X331

ALARM Prefilter 2 DP HH
E:TPCP64

OUT
B2006.5

78
X332

ALARM High Eff Filter 2 DP  
HH

E:TPCP65

OUT
B2006.6

79
X333

ALARM Prefilter 3 DP HH
E:TPCP66

OUT
B2006.7

80
X334

ALARM High Eff Filter 3 DP  
HH

E:TPCP67

OUT
B2006.8

81
X335

ALARM Prefilter 4 DP HH
E:TPCP68

OUT
B2006.9

82
X336

ALARM High Eff Filter 4 DP  
HH

E:TPCP69

OUT
B2006.10

Page 22



7/11/2006 thsr_lcw450

83
X340

ALARM Glycol Tank Level  
Low

E:TPCL73

OUT
B2006.11

84
X341

ALARM Glycol Air Pres Low
E:TPCL74

OUT
B2006.12

85

Chiller Running

X342

Chiller Running
E:TPCS77

OUT
B2007.6

86

Glycol #1 Running

X343

Glycol Pump #1 Running
E:TPCS80

OUT
B2007.7

87

Glycol #2 running

X344

Glycol Pump #2 Running
E:TPCS83

OUT
B2007.8

88

Vacuum Valve Open

X356

Tgt Vacuum Valve Open
E:BTHX01

OUT
B2007.14

89

Vacuum Valve Closed

X357

Tgt Vacuum Valve  
Closed

E:BTHX02

OUT
B2007.15

90

*****************************************************************************************
WATER SKID ANALOG INPUTS - SCAN, CONVERT, SCALE, AND STORE
*****************************************************************************************
Scan and process the first analog input module (slot 1). Read all channels using immediate I/O  
and store binary readings to Vmem. Convert readings to IEEE format and aply any scale factors  
and offests. Store the results to the ACNET Analog-In area of Vmem.

_On
SP1

FOR
K16

F4-16AD-1 4-20mA Data
Slot1_MADC0

LDIF

X0

K12

F4-16AD-1 Channel Select
Slot1_CNLSEL0

LDIF

X14

K4

Horn1 RAW Pump  
Discharge Pressure
Horn1_Disch_Pres

OUTX

V10000
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91 NEXT

92

Convert Horn1 Discharge Pressure to IEEE and scale. Range is 0 to 400 psig.

_On
SP1

Horn1 RAW Pump  
Discharge Pressure
Horn1_Disch_Pres

LD

V10000

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn1 RAW Pump  
Discharge Pressure

E:H1RP01

OUTD

V2142

93

Convert Horn1 return pressure to IEEE and scale. Range is 0-400 psig.

_On
SP1

Horn1 RAW Pump Supply  
Pressure

Horn1_Suply_Pres

LD

V10001

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn1 RAW Supply Pressure
E:H1RP02

OUTD

V2144

94

Convert Horn1 suction pressure. Range is 0-400 psig.

_On
SP1

Horn1 RAW Suction  
Pressure

Horn1_Suct_Press

LD

V10002

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn1 RAW Pump Suction  
Pressure

E:H1RP03

OUTD

V2146
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95

Convert Horn1 Supply Temperature. Range is -40 to 160F.

_On
SP1

Horn1 RAW Water Supply  
Temp (retrans. from 535)

Horn1_Suply_Temp

LD

V10003

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Horn1 RAW Water Supply  
Temp

E:H1RT01

OUTD

V2150

96

Convert Horn1 return temperature. Range is -40 to 160F.

_On
SP1

Horn1 RAW Water  
ReturnTemp

Horn1_Rtn_Temp

LD

V10004

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Horn1 RAW Water Return  
Temp

E:H1RT02

OUTD

V2152

97

Convert Horn1 expansion tank level. Range is 0-36 in.

_On
SP1

Horn1 RAW Expansion Tank  
Level

Horn1_Tank_Lvl

LD

V10005

BTOR

Expansion tank scale factor  
for Horns 1&2 and UDP

tank_scale_facto

MULR

V10046

Horn1 RAW Expansion Tank  
Level

E:H1RL01

OUTD

V2154
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98

Convert Horn1 resistivity. Range is 0-18 megohms.

_On
SP1

Horn1 RAW DI Bottle  
Resistivity

Horn1_Resist

LD

V10006

BTOR

Resistivity meter scale factor
resist_scale_fac

MULR

V10044

Horn1 RAW DI Bottle  
Resistivity
E:H1RR01

OUTD

V2156

99

Convert expansion tank air pressure. Range is 0-400 psig.

_On
SP1

Horn1 Expansion Tank  
Pressure

Horn1_Tank_Press

LD

V10007

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn1 RAW Expansion Tank  
Air Pressure
E:H1RP04

OUTD

V2160

100

Convert Horn2 pump discharge pressure. Range is 0-400 psig.

_On
SP1

Horn2 RAW Pump  
Discharge Pressure
Horn2_Disch_Pres

LD

V10010

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn2 RAW Pump  
Discharge Pressure

E:H2RP01

OUTD

V2162

101

Convert Horn2 return pressure. Range is 0-400 psig.

_On
SP1

Horn2 RAW Supply Pressure
Horn2_Suply_Pres

LD

V10011

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn2 RAW Supply Pressure
E:H2RP02

OUTD

V2164
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102

Convert Horn2 suction pressure. Range is 0-400 psig.

_On
SP1

Horn2 RAW Pump Suction   
Pressure

Horn2_Suct_Press

LD

V10012

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn2 RAW Pump Suction  
Pressure

E:H2RP03

OUTD

V2166

103

Convert  Horn2 water supply temp. Range is -40 to 160F.

_On
SP1

Horn2 RAW Water Supply  
Temp (retrans. from 535)

Horn2_Suply_Temp

LD

V10013

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Horn2 RAW Water Supply  
Temp

E:H2RT01

OUTD

V2170

104

Convert Horn2 water return temp. Range is -40 to 160F.

_On
SP1

Horn2 RAW Water Return  
Temperature

Horn2_Rtn_Temp

LD

V10014

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Horn2 RAW Water Return  
Temp

E:H2RT02

OUTD

V2172
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105

Convert and scale Horn2 expansion tank level. Range is 0-36 in.

_On
SP1

Horn2 RAW Expansion  
Tank Level

Horn2_Tank_Lvl

LD

V10015

BTOR

Expansion tank scale factor  
for Horns 1&2 and UDP

tank_scale_facto

MULR

V10046

Horn2 RAW Expansion Tank  
Level

E:H2RL01

OUTD

V2174

106

Convert Horn2 DI bottle resistivity. Range is 0-18 megohm.

_On
SP1

Horn2 DI Bottle Resistivity
Horn2_Resist

LD

V10016

BTOR

Resistivity meter scale factor
resist_scale_fac

MULR

V10044

Horn2 RAW DI Bottle  
Resistivity
E:H2RR01

OUTD

V2176

107

Convert Horn2 expansion tank air pressure. Range is 0-400 psig.

_On
SP1

Horn2 Expansion Tank Air  
Pressure

Horn2_Tank_Press

LD

V10017

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Horn2 Expansion Tank  
Air Pressure
E:H2RP04

OUTD

V2200
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108

Scan and process the second analog input module (slot2). Read all channels using immediate  
I/O and store binary readings to Vmem. Convert readings to IEEE real format and apply any  
scale factors and offsets. Store the results to the ACNET Analog-In area of Vmem. 

_On
SP1

FOR
K16

F4-16AD-1 4-20mA Data
Slot2_MADC0

LDIF

X20

K12

F4-16AD-1 Channel Select
Slot2_CNLSEL0

LDIF

X34

K4

Target RAW Pump  
Discharge Pressure

Tgt_Disch_Press

OUTX

V10020

109 NEXT

110

Convert target pump discharge pressure. Range is 0-400 psig.

_On
SP1

Target RAW Pump  
Discharge Pressure

Tgt_Disch_Press

LD

V10020

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Tgt RAW Pump Discharge  
Pressure

E:TBRP01

OUTD

V2202

111

Convert target return pressure. Range is 0-400 psig.

_On
SP1

Target RAW Return  
Pressure

Tgt_Rtn_Press

LD

V10021

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Tgt RAW Return Pressure
E:TBRP02

OUTD

V2204
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112

Convert target water supply temp. Range is -40 to 160 F.

_On
SP1

Target RAW Water  
SupplyTemp

Tgt_Suply_Temp

LD

V10023

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Tgt RAW Water Supply  
Temp

E:TBRT01

OUTD

V2210

113

Convert target water return temp. Range is -40 to 160F.

_On
SP1

Target RAW Water Return  
Temp

Tgt_Rtn_Temp

LD

V10024

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Tgt RAW Water Return  
Temp

E:TBRT02

OUTD

V2212

114

Convert target tank level. Range is 0-24in.

_On
SP1

Target RAW Expansion Tank  
Level

Tgt_Tank_Lvl

LD

V10025

BTOR

Expansion tank scale  
factor for target
tgt_tank_factor

MULR

V10050

Tgt Expansion Tank Level
E:TBRL01

OUTD

V2214
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115

Convert target DI bottle resistivity. Range is 0-18 megohms.

_On
SP1

Target DI Bottle Resistivity
Tgt_Resist

LD

V10026

BTOR

Resistivity meter scale factor
resist_scale_fac

MULR

V10044

Tgt RAW DI Bottle Resistivity
E:TBRR01

OUTD

V2216

116

Convert target expansion tank air pressure. Range is 0-400 psig.

_On
SP1

Target Expansion Tank  
Pressure

Tgt_Tank_Press

LD

V10027

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Tgt Expansion Tank Air  
Pressure

E:TBRP04

OUTD

V2220

117

Convert UDP pump discharge pressure. Range is 0-400 psig.

_On
SP1

Upstream Decay Pipe RAW  
Return Pressure
UDP_Rtn_Press

LD

V10030

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Upstream Decay Pipe RAW  
Return Pressure

E:DURP01

OUTD

V2222

118

Convert UDP supply pressure. Range is 0-400 psig.

_On
SP1

Upstream Decay Pipe RAW  
Supply Pressure

UDP_Suply_Press

LD

V10031

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Upstream Decay Pipe RAW  
Supply Pressure

E:DURP02

OUTD

V2224
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119

Convert UDP water supply temp. Range is -40 to 160F.

_On
SP1

Upstream Decay Pipe RAW  
Water Supply Temp
UDP_Suply_Temp

LD

V10033

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Upstream Decay Pipe RAW  
Water Supply Temp

E:DURT01

OUTD

V2230

120

Convert UDP water return temp. Range is -40 to 160F.

_On
SP1

Upstream Decay Pipe RAW  
Water Return Temp

UDP_Rtn_Temp

LD

V10034

BTOR

Temp transmitter scale  
factor

temp_scale_facto

MULR

V10042

Temperature transmitter  
offset

temp_offset

ADDR

V10144

Upstream Decay Pipe RAW  
Water Return Temp

E:DURT02

OUTD

V2232

121

Convert UDP expansion tank level. Range is 0-36 in.

_On
SP1

Upstream Decay Pipe  
Expansion Tank Level

UDP_Tank_Lvl

LD

V10035

BTOR

Expansion tank scale factor  
for Horns 1&2 and UDP

tank_scale_facto

MULR

V10046

Upstream Decay Pipe  
Expansion Tank Level

E:DURL01

OUTD

V2234
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122

Convert UDP expansion tank air pressure. Range is 0-400 psig.

_On
SP1

Upstream Decay Pipe  
Expansion Tank Pressure

UDP_Tank_Press

LD

V10037

BTOR

Pressure transmitter scale  
factor

psig_scale_facto

MULR

V10040

Upstream Decay Pipe  
Expansion Tank Pressure

E:DURP04

OUTD

V2236

123

****************************************************
WATER SKID MOTOR STATUS UPDATE
****************************************************
Copy status bits from the digital input module to ACNET.

Horn 1 RAW Pump A Current
Horn1A_Current

X40

Horn1 RAW Pump A Nominal  
Current

E:H1RI01

OUT
B2001.0

124

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

Horn1 RAW Pump B  
Nominal Current

E:H1RI02

OUT
B2001.1

125

Horn 2 RAW Pump A Current
Horn2A_Current

X42

Horn2 RAW Pump A Nominal  
Current

E:H2RI01

OUT
B2001.2

126

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

Horn2 RAW Pump B  
Nominal Current

E:H2RI02

OUT
B2001.3

127

Target RAW Pump A Current
TargetA_Current

X44

Tgt RAW Pump A Nominal  
Current

E:TBRI01

OUT
B2001.4

128

Target RAW Pump B Current
TargetB_Current

X45

Tgt RAW Pump B Nominal  
Current

E:TBRI02

OUT
B2001.5

Page 33



7/11/2006 thsr_lcw450

129

***************************************************************************************************
Calculate and store to ACNET differential pressure values for each of the four skids.
***************************************************************************************************

Pressure drop across Horn 1 filter

_On
SP1

Horn1 RAW Pump  
Discharge Pressure

E:H1RP01

LDR

V2142

Horn1 RAW Supply Pressure
E:H1RP02

SUBR

V2144

Horn1 RAW Filter  
Differential Pressure

E:H1RP05

OUTD

V2600

130

Pressure drop across Horn 2 filter

_On
SP1

Horn2 RAW Pump  
Discharge Pressure

E:H2RP01

LDR

V2162

Horn2 RAW Supply Pressure
E:H2RP02

SUBR

V2164

Horn2 RAW  
Filter Differential Pressure

E:H2RP05

OUTD

V2602

131

_On
SP1

Tgt RAW Pump Discharge  
Pressure

E:TBRP01

LDR

V2202

Tgt RAW Return Pressure
E:TBRP02

SUBR

V2204

Target RAW Pump  
Differential Pressure

E:TBRP05

OUTD

V2604

132

******************************************************
TARGET HELIUM BEAM PERMITS
******************************************************
Drop tgt RAW beam permit if the baratron drops below 21 psi for 60 sec.
4096*(21/30)=0xb33

Baratron Readback
AirMADC2Ch15

V10256 Kb33

Baratron Readback
AirMADC2Ch15

V10256 Kb33

BP Tgt Baratron low  
pressure delay

TMR

T47

K600

133

Latch the beam permit trip.

BP Tgt Baratron low  
pressure delay

T47

BP Tgt baratron low  
pressure TRIP

SET
C47
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134

******************************************************
CONDENSATE LEVEL PERMIT
******************************************************
Drop Y167, Condensate Tape HiHi Permit if the level measured by the analog float in the  
retention tank exceeds some level.

15 sec delay to qualify the permit trip

$C3B (3131d) is the 2nd containment drain level at 29.75", $007 is the float bottomed out  
to give 105 counts per inch. For hi-hi at 27.75" on the tape, set the trip to $B61(2914d)

Condensate Retention  
Tank Level

AirMADC2Ch12
V10253 Kb61

Condensate Retention  
Tank Level

AirMADC2Ch12
V10253 Kb61

TMR
T120

K150

135
T120

Condensate Tape Hi Hi  
to Beam Permit

OUT
Y117

136
T120

Condensate Tape Alarm

OUT
C263

137

**********************************************
WATER SKID ALARM PROCESSING
**********************************************
  Each alarm condition is filtered by an up-counter. For an alarm to be triggered, the alarm  
comparison must be true long enough for a delay timer to exceed a predetermined value. If the  
comparison fails for even a single scan, the timer is reset, a new delay period starts, and the  
alarm is cleared.

SP60 if CMPR-ACC>0. SP61 if CMPR-ACC=0. SP62 if CMPR-ACC<0.

HORN1 ALARMS

Check for E:H1RA01 Horn 1 Expansion Tank Air Pressure Low. This is effectively disabled  
because the limit is set to zero.

_On
SP1

Horn1 RAW Expansion Tank  
Air Pressure
E:H1RP04

LDR

V2160

Trip for tank air pressure  
low alarms

Tank_Pres_lo_lim

CMPR

V10104

ACC<INSTR

SP60

Horn1 air pressure low alarm  
delay timer

H1RP04_dly

Alm_dly

TMR

T0

V10120

138

Horn1 air pressure low alarm  
delay timer

H1RP04_dly
T0

Horn1 RAW Expansion Tank  
Pressure Low

E:H1RA01

OUT
B2002.0

H1 tank pressure low  
alarm

OUT
C10
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139

Check for E:H1RA02 Horn1 filter differential pressure low alarm. This is effectively disabled  
because the limit is set to zero. 

_On
SP1

Horn1 RAW Filter  
Differential Pressure

E:H1RP05

LDR

V2600

Trip for differential  
pressure low alarms

Diff_pres_lo_lim

CMPR

V10110

ACC<INSTR

SP60

Horn1 filter diff pressure  
low delay

H1RA02_dly

Alm_dly

TMR

T1

V10120

140

Horn1 filter diff pressure  
low delay

H1RA02_dly
T1

Horn1 RAW Filter  
Differential Pressure Low

E:H1RA02

OUT
B2002.1

H1 filter diff pressure low  
alarm

OUT
C11

141

E:H1RA03 Horn1 filter differential pressure high alarm. E:H1RP05 was loaded in previous rung. If  
diff pressure is high, filter is clogged.

_On
SP1

Trip for filter differential  
pressure high alarms

Diff_pres_hi_lim

CMPR

V10114

ACC>INSTR

SP62

Horn1 filter diff pressure  
high delay

H1RA03_dly

Alm_dly

TMR

T2

V10120

142

Horn1 filter diff pressure  
high delay

H1RA03_dly
T2

Horn1 RAW  
Filter Differential Pressure  

High
E:H1RA03

OUT
B2002.2

H1 filter diff pressure high  
alarm

OUT
C12

143

Beam Permit - Horn1 Differential pressure out-of-bounds

Beam permit integration  
delay (diff press)

BP_dly
TA2 V10121

Beam Permit H1 Filter Diff  
press out-of-bounds

BP_H1RP05

OUT
C0

Beam permit integration  
delay (diff press)

BP_dly
TA1 V10121

Beam permit integration  
delay (diff press)

BP_dly
TA1 V10121
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144

Check for E:H1RA04 Horn1 supply temp high

_On
SP1

Horn1 RAW Water Supply  
Temp

E:H1RT01

LDR

V2150

Trip point for water supply  
temp alarms

suply_temp_lim

CMPR

V10062

ACC>INSTR

SP62

Horn1 water supply temp  
delay

H1RA04_dly

Alm_dly

TMR

T3

V10120

145

Horn1 water supply temp  
delay

H1RA04_dly
T3

Horn1 RAW Water Supply  
Temp High
E:H1RA04

OUT
B2002.3

H1 water supply hot alarm

OUT
C13

146

Check for E:H1RA05 Horn1 water return temp high

_On
SP1

Horn1 RAW Water Return  
Temp

E:H1RT02

LDR

V2152

Trip for HORN water  
return temp alarms
Horn_rtn_tmp_lim

CMPR

V10066

ACC>INSTR

SP62

Horn1 water return temp high  
delay

H1RA05_dly

Alm_dly

TMR

T4

V10120

147

Horn1 water return temp high  
delay

H1RA05_dly
T4

Horn1 RAW Water Return  
Temp High
E:H1RA05

OUT
B2002.4

H1 water return hot

OUT
C14

148

BEAM PERMIT - Horn 1 supply temp out of bounds

_On
SP1

Horn1 RAW Water Supply  
Temp

E:H1RT01

LDR

V2150

Trip for Beam Permit  
Horns supply temp high

BP_Hsuply_tmp_hi

CMPR

V10126

ACC>INSTR

SP62

BP Horn1 supply temp  
high delay

BP_H1RT01_hi_dly

Alm_dly

TMR

T50

V10120
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149

BP Horn1 supply temp  
high delay

BP_H1RT01_hi_dly
T50

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi

SET
C1

150

_On
SP1

Horn1 RAW Water Supply  
Temp

E:H1RT01

LDR

V2150

Trip for Beam Permit Horns  
supply temp low limit
BP_Hsuply_tmp_lo

CMPR

V10122

ACC<INSTR

SP60

BP Horn1 supply temp  
low delay

BP_H1RT01_lo_dly

Alm_dly

TMR

T37

V10120

151

BP Horn1 supply temp  
low delay

BP_H1RT01_lo_dly
T37

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo

SET
C113

152

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi
C1

Beam permit - Horn 1  
supply temp  
out-of-bounds
BP_H1RT01

OUT
C115

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo
C113

153

Check for E:H1RA06 Horn1 expansion tank level low

_On
SP1

Horn1 RAW Expansion Tank  
Level

E:H1RL01

LDR

V2154

Trip for tank level low  
alarms

Lvl_low_lim

CMPR

V10074

ACC<INSTR

SP60

Horn1 expansion tank low  
delay

H1RA06_dly

Alm_dly

TMR

T5

V10120

154

Horn1 expansion tank low  
delay

H1RA06_dly
T5

Horn1 RAW Expansion Tank  
Level Low
E:H1RA06

OUT
B2002.5

H1 tank low alarm

OUT
C15
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155

Check for E:H1RA07 Horn1 expansion tank level low-low

_On
SP1

Trip for tank level low-low  
alarms

Lvl_lo_lo_lim

CMPR

V10076

ACC<INSTR

SP60

Horn1 expansion tank  
low-low delay
H1RA07_dly

Alm_dly

TMR

T6

V10120

156

Low-low goes into beam permit so latch it for MCR diagnosis.

Horn1 expansion tank  
low-low delay
H1RA07_dly

T6

H1 tank low low alarm

SET
C16

157

Check for E:H1RA08 Horn1 expansion tank level REALLY low. Delay is set to 1 sec to  
instantly kill beam. Waiting 15 sec could allow tank to drain completely before action.

_On
SP1

Trip for tank level  
REALLY low trips
Lvl_real_lo_lim

CMPR

V10100

ACC<INSTR

SP60

Horn1 expansion tank  
REALLY low delay

H1RA08_dly

TMR

T7

K10

158

Horn1 expansion tank  
REALLY low delay

H1RA08_dly
T7

H1 tank low low low TRIP

SET
C17

159

Check for E:H1RA09 Horn1 expansion tank high

_On
SP1

Trip for tank level high  
alarms

Lvl_hi_lim

CMPR

V10102

ACC>INSTR

SP62

Horn1 expansion tank high  
delay

H1RA09_dly

Alm_dly

TMR

T10

V10120

160

Horn1 expansion tank high  
delay

H1RA09_dly
T10

Horn1 RAW Expansion Tank  
Level High
E:H1RA09

OUT
B2002.8

H1 tank high alarm

OUT
C20
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161

Check for E:H1RA10 Horn1 resistivity low

_On
SP1

Horn1 RAW DI Bottle  
Resistivity
E:H1RR01

LDR

V2156

Trip point for low  
resistivity alarms

resis_alm_lim

CMPR

V10060

ACC<INSTR

SP60
Horn1 resistivity low delay

H1R10_dly

Alm_dly

TMR

T11

V10120

162

Horn1 resistivity low delay
H1R10_dly

T11

Horn1 RAW DI Bottle  
Resisitivity Low

E:H1RA10

OUT
B2002.9

H1 resistivity low alarm

OUT
C21

163

HORN2 ALARMS

Check for E:H2RA01 Horn 1 Expansion Tank Air Pressure Low. This is effectively disabled  
because the limit is set to zero.

_On
SP1

Horn2 Expansion Tank  
Air Pressure
E:H2RP04

LDR

V2200

Trip for tank air pressure  
low alarms

Tank_Pres_lo_lim

CMPR

V10104

ACC<INSTR

SP60
Horn2 air pressure low delay

H2RA01_dly

Alm_dly

TMR

T12

V10120

164

Horn2 air pressure low delay
H2RA01_dly

T12

Horn2 RAW Expansion Tank  
Pressure Low

E:H2RA01

OUT
B2003.0

H2 tank pressure low  
alarm

OUT
C30
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165

Check for E:H2RA02 Horn2 filter differential pressure low alarm. This is effectively disabled  
because the limit is set to zero.

_On
SP1

Horn2 RAW  
Filter Differential Pressure

E:H2RP05

LDR

V2602

Trip for differential  
pressure low alarms

Diff_pres_lo_lim

CMPR

V10110

ACC<INSTR

SP60
Horn2 diff pressure low delay

H2RA02_dly

Alm_dly

TMR

T13

V10120

166

Horn2 diff pressure low delay
H2RA02_dly

T13

Horn2 RAW Pump  
Differential Pressure Low

E:H2RA02

OUT
B2003.1

H2 diff pressure low alarm

OUT
C31

167

E:H2RA03 Horn2 filter differential pressure high alarm. E:H2RP05 was loaded in previous rung.

_On
SP1

Trip for filter differential  
pressure high alarms

Diff_pres_hi_lim

CMPR

V10114

ACC>INSTR

SP62

Horn2 filter diff pressure  
high delay

H2RA03_dly

Alm_dly

TMR

T14

V10120

168

Horn2 filter diff pressure  
high delay

H2RA03_dly
T14

Horn2 RAW Filter  
Differential Presure High

E:H2RA03

OUT
B2003.2

H2 filter diff pressure high  
alarm

OUT
C32

169

BEAM PERMIT - Horn2 Filter Differential pressure out-of-bounds

Beam permit integration  
delay (diff press)

BP_dly
TA13 V10121

Beam Permit H2 Filter Diff  
press out-of-bounds

BP_H2RP05

OUT
C2

Beam permit integration  
delay (diff press)

BP_dly
TA14 V10121

Beam permit integration  
delay (diff press)

BP_dly
TA14 V10121
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170

Check for E:H2RA04 Horn2 supply temp high

_On
SP1

Horn2 RAW Water Supply  
Temp

E:H2RT01

LDR

V2170

Trip point for water supply  
temp alarms

suply_temp_lim

CMPR

V10062

ACC>INSTR

SP62

Horn2 water supply temp  
high delay

H2RA04_dly

Alm_dly

TMR

T15

V10120

171

Horn2 water supply temp  
high delay

H2RA04_dly
T15

Horn2 RAW Water Supply  
Temp High
E:H2RA04

OUT
B2003.3

H2 supply hot alarm

OUT
C33

172

Check for E:H2RA05 Horn2 water return temp high

_On
SP1

Horn2 RAW Water Return  
Temp

E:H2RT02

LDR

V2172

Trip for HORN water  
return temp alarms
Horn_rtn_tmp_lim

CMPR

V10066

ACC>INSTR

SP62

Horn2 water return temp high  
delay

H2RA05_dly

Alm_dly

TMR

T16

V10120

173

Horn2 water return temp high  
delay

H2RA05_dly
T16

Horn2 RAW Water Return  
Temp High
E:H2RA05

OUT
B2003.4

H2 return hot alarm

OUT
C34

174

BEAM PERMIT - Horn 2 supply temp out-of-bounds

_On
SP1

Horn2 RAW Water Supply  
Temp

E:H2RT01

LDR

V2170

Trip for Beam Permit  
Horns supply temp high

BP_Hsuply_tmp_hi

CMPR

V10126

ACC>INSTR

SP62

BP Horn2 supply temp  
high delay

BP_H2RT01_hi_dly

Alm_dly

TMR

T51

V10120
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175

BP Horn2 supply temp  
high delay

BP_H2RT01_hi_dly
T51

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi

SET
C3

176

_On
SP1

Horn2 RAW Water Supply  
Temp

E:H2RT01

LDR

V2170

Trip for Beam Permit Horns  
supply temp low limit
BP_Hsuply_tmp_lo

CMPR

V10122

ACC<INSTR

SP60

BP Horn2 supply temp  
low delay

BP_H2RT01_lo_dly

Alm_dly

TMR

T40

V10120

177

BP Horn2 supply temp  
low delay

BP_H2RT01_lo_dly
T40

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo

SET
C114

178

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi
C3

Beam Permit - Horn 2  
water supply temp  

out-of-bounds
BP_H2RT01

OUT
C116

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo
C114

179

Check for E:H2RA06 Horn2 expansion tank level low

_On
SP1

Horn2 RAW Expansion Tank  
Level

E:H2RL01

LDR

V2174

Trip for tank level low  
alarms

Lvl_low_lim

CMPR

V10074

ACC<INSTR

SP60

Horn2 expansion tank low  
delay

H2RA06_dly

Alm_dly

TMR

T17

V10120

180

Horn2 expansion tank low  
delay

H2RA06_dly
T17

Horn2 Expansion Tank Level  
Low

E:H2RA06

OUT
B2003.5

H2 tank low alarm

OUT
C35
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181

Check for E:H2RA07 Horn2 expansion tank level low-low

_On
SP1

Trip for tank level low-low  
alarms

Lvl_lo_lo_lim

CMPR

V10076

ACC<INSTR

SP60

Horn2 expansion tank  
low-low delay
H2RA07_dly

Alm_dly

TMR

T20

V10120

182

Low-low is part of the beam permit so latch for MCR diagnosis.

Horn2 expansion tank  
low-low delay
H2RA07_dly

T20

H2 tank low low alarm

SET
C36

183

Check for E:H2RA08 Horn2 expansion tank level REALLY low

_On
SP1

Trip for tank level  
REALLY low trips
Lvl_real_lo_lim

CMPR

V10100

ACC<INSTR

SP60

Horn2 expansion tank  
REALLY low delay

H2RA08_dly

TMR

T21

K10

184

Horn2 expansion tank  
REALLY low delay

H2RA08_dly
T21

H2 tank low low low TRIP

SET
C37

185

Check for E:H2RA09 Horn2 expansion tank high

_On
SP1

Trip for tank level high  
alarms

Lvl_hi_lim

CMPR

V10102

ACC>INSTR

SP62

Horn1 expansion tank high  
delay

H2RA09_dly

Alm_dly

TMR

T22

V10120

186

Horn1 expansion tank high  
delay

H2RA09_dly
T22

Horn2 Expansion Tank Level  
High

E:HRA09

OUT
B2003.8

H2 tank high alarm

OUT
C40
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187

Check for E:H2RA10 Horn2 resistivity low

_On
SP1

Horn2 RAW DI Bottle  
Resistivity
E:H2RR01

LDR

V2176

Trip point for low  
resistivity alarms

resis_alm_lim

CMPR

V10060

ACC<INSTR

SP60
Horn2 resistivity low delay

H2RA10_dly

Alm_dly

TMR

T23

V10120

188

Horn2 resistivity low delay
H2RA10_dly

T23

Horn2 RAW DI Bottle  
Resistivity Low

E:H2RA10

OUT
B2003.9

H2 resistivity low alarm

OUT
C41

189

TARGET ALARMS

Check for E:TBRA01 Target Expansion Tank Air Pressure Low

_On
SP1

Tgt Expansion Tank Air  
Pressure

E:TBRP04

LDR

V2220

Trip for tank air pressure  
low alarms

Tank_Pres_lo_lim

CMPR

V10104

ACC<INSTR

SP60
Target air pressure low delay

TBRA01_dly

Alm_dly

TMR

T24

V10120

190

Target air pressure low delay
TBRA01_dly

T24

Tgt RAW Expansion Tank  
Pressure Low

E:TBRA01

OUT
B2004.0

TGT tank pressure low  
alarm

OUT
C50
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191

Check for E:TBRA02 Target differential pressure low alarm.
DISABLED per REDLCW4/28/05.

_Off
SP2

Target RAW Pump  
Differential Pressure

E:TBRP05

LDR

V2604

Trip for differential  
pressure low alarms

Diff_pres_lo_lim

CMPR

V10110

ACC<INSTR

SP60
Target diff pressure low delay

TBRA02_dly

Alm_dly

TMR

T25

V10120

192

Target diff pressure low delay
TBRA02_dly

T25
_Off
SP2

Tgt RAW Pump Differential  
Pressure Low

E:TBRA02

OUT
B2004.1

TGT diff pressure low  
alarm

OUT
C51

193

E:TBRA03 Target return pressure high alarm. Alarm if >8 psi per REDLCW4/28/05

_On
SP1

Tgt RAW Return Pressure
E:TBRP02

LDR

V2204

CMPR
R8

ACC>INSTR

SP62

Target return pressure  
high delay

TBRA03_dly

Alm_dly

TMR

T26

V10120

194

Target return pressure  
high delay

TBRA03_dly
T26

Tgt RAW Pump Return  
Pressure High

E:TBRA03

OUT
B2004.2

TGT rtn pressure high  
alarm

OUT
C52

195

BEAM PERMIT - Target Diff Press Out-of-Bounds

Beam permit integration  
delay (diff press)

BP_dly
TA25 V10121

Beam Permit Target Diff  
press out-of-bounds

BP_TBRP05

OUT
C4

Beam permit integration  
delay (diff press)

BP_dly
TA26 V10121

Beam permit integration  
delay (diff press)

BP_dly
TA26 V10121
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196

Check for E:TBRA04 Target supply temp high

_On
SP1

Tgt RAW Water Supply  
Temp

E:TBRT01

LDR

V2210

Trip for Target water  
supply temperature
Tgt_sup_tmp_lim

CMPR

V10064

ACC>INSTR

SP62

Target water supply temp  
high delay

TBRA04_dly

Alm_dly

TMR

T27

V10120

197

Target water supply temp  
high delay

TBRA04_dly
T27

Tgt RAW Water Supply  
Temp High
E:TBRA04

OUT
B2004.3

TGT supply hot alarm

OUT
C53

198

Check for E:TBRA05 Target water return temp high

_On
SP1

Tgt RAW Water Return  
Temp

E:TBRT02

LDR

V2212

Trip for TARGET water  
return temp alarm
Tgt_rtn_tmp_lim

CMPR

V10070

ACC>INSTR

SP62

Target water return temp  
high delay

TBRA05_dly

Alm_dly

TMR

T30

V10120

199

Target water return temp  
high delay

TBRA05_dly
T30

Tgt RAW Water Return  
Temp High
E:TBRA05

OUT
B2004.4

TGT return hot alarm

OUT
C54

200

BEAM PERMIT - Target supply temp high

_On
SP1

Tgt RAW Water Supply  
Temp

E:TBRT01

LDR

V2210

Trip for Beam Permit  
Target supply temp high

BP_Tsuply_tmp_hi

CMPR

V10130

ACC>INSTR

SP62

BP Target supply temp high  
delay

BP_TBRT01_dly

Alm_dly

TMR

T52

V10120
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201

BP Target supply temp high  
delay

BP_TBRT01_dly
T52

Beam Permit Target  
supply temp high TRIP

BP_TBRT01

SET
C5

202

Check for E:TBRA06 Target expansion tank level low

_On
SP1

Tgt Expansion Tank Level
E:TBRL01

LDR

V2214

Trip for tank level low  
alarms

Lvl_low_lim

CMPR

V10074

ACC<INSTR

SP60

Target expansion tank low  
delay

TBRA06_dly

Alm_dly

TMR

T31

V10120

203

Target expansion tank low  
delay

TBRA06_dly
T31

Tgt RAW Expansion Tank  
Level Low
E:TBRA06

OUT
B2004.5

TGT tank low alarm

OUT
C55

204

Check for E:TBRA07 Target expansion tank level low-low

_On
SP1

Target tank low low limit
Tgt_lolo_lim

CMPR

V10146

ACC<INSTR

SP60

Target expansion tank  
low-low delay
TBRA07_dly

Alm_dly

TMR

T32

V10120

205

Target expansion tank  
low-low delay
TBRA07_dly

T32

TGT tank low low alarm  
TRIP

SET
C56

206

Check for E:TBRA08 Target expansion tank level REALLY low

_On
SP1

Trip for tank level  
REALLY low trips
Lvl_real_lo_lim

CMPR

V10100

ACC<INSTR

SP60

Target expansion tank  
REALLY low delay

TBRA08_dly

TMR

T33

K10

207

Target expansion tank  
REALLY low delay

TBRA08_dly
T33

TGT tank low low low  
TRIP

SET
C57
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208

Check for E:TBRA09 Target expansion tank high

_On
SP1

Trip for target tank level high  
alarm

Tgt_tank_hi_lim

CMPR

V10136

ACC>INSTR

SP62

Target expansion tank high  
delay

TBRA09_dly

Alm_dly

TMR

T34

V10120

209

Target expansion tank high  
delay

TBRA09_dly
T34

Tgt RAW Expansion Tank  
Level High
E:TBRA09

OUT
B2004.8

TGT tank high alarm

OUT
C60

210

Check for E:TBRA10 Target resistivity low

_On
SP1

Tgt RAW DI Bottle Resistivity
E:TBRR01

LDR

V2216

Trip point for low  
resistivity alarms

resis_alm_lim

CMPR

V10060

ACC<INSTR

SP60
Target resistivity low delay

TBRA10_dly

Alm_dly

TMR

T35

V10120

211

Target resistivity low delay
TBRA10_dly

T35

Tgt RAW DI Bottle Resistivity  
Low

E:TBRA10

OUT
B2004.9

TGT resistivity low alarm

OUT
C61

212

UPSTREAM DECAY PIPE (UDP) ALARMS

Check for E:DURA01 UDP Expansion Tank Air Pressure Low

_On
SP1

Upstream Decay Pipe  
Expansion Tank Pressure

E:DURP04

LDR

V2236

Trip for UDP tank air  
pressure low alarm

UDP_air_lo_lim

CMPR

V10106

ACC<INSTR

SP60
UDP air pressure low delay

DURA01_dly

Alm_dly

TMR

T36

V10120
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213

UDP air pressure low delay
DURA01_dly

T36

UDP RAW Expansion Tank  
Pressure Low

E:DURA01

OUT
B2005.0

UDP tank pressure low  
alarm

OUT
C70

214

Check for E:DURA04 UDP supply temp high

_On
SP1

Upstream Decay Pipe RAW  
Water Supply Temp

E:DURT01

LDR

V2230

Trip point for water supply  
temp alarms

suply_temp_lim

CMPR

V10062

ACC>INSTR

SP62

UDP water supply temp low  
delay

DURA04_dly

Alm_dly

TMR

T41

V10120

215

UDP water supply temp low  
delay

DURA04_dly
T41

UDP RAW Water Supply  
Temp High
E:DURA04

OUT
B2005.3

UDP supply hot alarm

OUT
C73

216

Check for E:DURA05 UDP water return temp high

_On
SP1

Upstream Decay Pipe RAW  
Water Return Temp

E:DURT02

LDR

V2232

Trip for UDP water return  
temp alarm

UDP_rtn_temp_lim

CMPR

V10072

ACC>INSTR

SP62

UDP water return temp high  
delay

DURA05_dly

Alm_dly

TMR

T42

V10120

217

UDP water return temp high  
delay

DURA05_dly
T42

UDP RAW Water Return  
Temp High
E:DURA05

OUT
B2005.4

UDP return hot alarm

OUT
C74
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218

BEAM PERMIT - UDP supply temp high

_On
SP1

Upstream Decay Pipe RAW  
Water Supply Temp

E:DURT01

LDR

V2230

Trip for Beam Permit UDP  
supply temp high

BP_Usuply_tmp_hi

CMPR

V10132

ACC>INSTR

SP62

BP Upstream Decay Pipe  
supply temp high delay

BP_DURT01_dly

Alm_dly

TMR

T53

V10120

219

BP Upstream Decay Pipe  
supply temp high delay

BP_DURT01_dly
T53

Beam Permit UDP supply  
temp high

BP_DURT01

SET
C7

220

Check for E:DURA06 Target expansion tank level low

_On
SP1

Upstream Decay Pipe  
Expansion Tank Level

E:DURL01

LDR

V2234

Trip for tank level low  
alarms

Lvl_low_lim

CMPR

V10074

ACC<INSTR

SP60

UDP expansion tank low  
delay

DURA06_dly

Alm_dly

TMR

T43

V10120

221

UDP expansion tank low  
delay

DURA06_dly
T43

UDP RAW Expansion Tank  
Level Low
E:DURA06

OUT
B2005.5

UDP tank low alarm

OUT
C75

222

Check for E:DURA07 Target expansion tank level low-low

_On
SP1

Trip for tank level low-low  
alarms

Lvl_lo_lo_lim

CMPR

V10076

ACC<INSTR

SP60

UDP expansion tank low-low  
delay

DURA07_dly

Alm_dly

TMR

T44

V10120

223

UDP expansion tank low-low  
delay

DURA07_dly
T44

UDP tank low low alarm  
trip

SET
C76
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224

Check for E:DURA08 Target expansion tank level REALLY low

_On
SP1

Trip for tank level  
REALLY low trips
Lvl_real_lo_lim

CMPR

V10100

ACC<INSTR

SP60

UDP expansion tank REALLY  
low delay

DURA08_dly

TMR

T45

K10

225

UDP expansion tank REALLY  
low delay

DURA08_dly
T45

UDP tank low low low  
TRIP

SET
C77

226

Check for E:DURA09 Target expansion tank high

_On
SP1

Trip for tank level high  
alarms

Lvl_hi_lim

CMPR

V10102

ACC>INSTR

SP62

UDP expansion tank high  
delay

DURA09_dly

Alm_dly

TMR

T46

V10120

227

UDP expansion tank high  
delay

DURA09_dly
T46

UDP Expansion Tank Level  
High

E:DURA09

OUT
B2005.8

UDP tank high alarm

OUT
C100

228

***************************************
WATER SKID BEAM PERMITS
***************************************

Horn1 Permit

Beam Permit H1 Filter Diff  
press out-of-bounds

BP_H1RP05
C0

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi
C1

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo
C113

H1 tank low low alarm

C16

_On
SP1

Horn 1 supply temp low  
override

H1RT01_Ovrride
C111

A

Horn 1 RAW Pump A Current
Horn1A_Current

X40

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

H1A_on
S2

A/H1 permit
Horn1_RAW_Permit

OUT
Y6

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

Horn 1 RAW Pump A Current
Horn1A_Current

X40
_On
SP1

Horn1 RAW Permit
E:H1RE01

OUT
B2001.9

A
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229

Horn2 Permit

Beam Permit H2 Filter Diff  
press out-of-bounds

BP_H2RP05
C2

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi
C3

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo
C114

H2 tank low low alarm

C36

_On
SP1

Horn 2 supply temp low  
override

H2RT01_Ovrride
C112

A

Horn 2 RAW Pump A Current
Horn2A_Current

X42

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

H2A_on
S22

A/H2 permit
Horn2_RAW_Permit

OUT
Y7

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

Horn 2 RAW Pump A Current
Horn2A_Current

X42
_On
SP1

Horn2 RAW Permit
E:H2RE01

OUT
B2001.10

A

230

Target Permit

Beam Permit Target Diff  
press out-of-bounds

BP_TBRP05
C4

Beam Permit Target  
supply temp high TRIP

BP_TBRT01
C5

BP Tgt baratron low  
pressure TRIP

C47

TGT tank low low alarm  
TRIP

C56

Target RAW Pump A Current
TargetA_Current

X44

_On
SP1

Target RAW Pump B Current
TargetB_Current

X45

A

Target RAW Pump B Current
TargetB_Current

X45
TGTA_on

S42

A/TGT permit
Tgt_RAW_Permit

OUT
Y16

Target RAW Pump A Current
TargetA_Current

X44
_On
SP1

Target RAW Permit
E:TBRE01

OUT
B2001.11

A

231

Upstream Decay Pipe Permit

Beam Permit UDP supply  
temp high

BP_DURT01
C7

UDP tank low low alarm  
trip

C76

A/UDP permit
Decay_RAW_Permit

OUT
Y17

Upstream Decay Pipe RAW  
Permit

E:DURE01

OUT
B2001.12

232

******************************************
THSR POWER SUPPLY PERMIT
******************************************

A/H1 permit
Horn1_RAW_Permit

Y6

A/H2 permit
Horn2_RAW_Permit

Y7

A/Horn power supply permit
THSR_PS_Permit

OUT
Y27

Horn Power Supply Permit
E:BTHE01

OUT
B2001.8
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******************************************************
MOTOR CONTROL CENTER INTERLOCKS
******************************************************
Motors are kept from running by  1) low water in the tank 2) other motor not in a stopped state 3)  
other motor drawing nominal current 4) supply temp out-of-bounds (H1 and H2). An override for  
each horn, accessible only from the local display panel, allows the motors to run if the water is  
too cold. 

The interlock contact must be physically jumpered to manually override the interlock. 

Horn1 Motor A Interlock

H1 tank low low low TRIP

C17

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

H1B_OFF
S10

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi
C1

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo
C113

H1B_shutdown
S14

Horn 1 supply temp low  
override

H1RT01_Ovrride
C111

A

C/H1A interlock
Horn1A_Interlok

OUT
Y0

A

234

Horn1 Motor B Interlock

H1 tank low low low TRIP

C17

Horn 1 RAW Pump A Current
Horn1A_Current

X40
H1A_OFF

S0

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi
C1

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo
C113

H1A_shutdown
S4

Horn 1 supply temp low  
override

H1RT01_Ovrride
C111

A

C/H1B interlock
Horn1B_Interlok

OUT
Y1

A

235

Horn2 Motor A Interlock

H2 tank low low low TRIP

C37

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

H2B_OFF
S30

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi
C3

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo
C114

H2B_shutdown
S34

Horn 2 supply temp low  
override

H2RT01_Ovrride
C112

A

C/H2A interlock
Horn2A_Interlok

OUT
Y10

A
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Horn2 Motor B Interlock

H2 tank low low low TRIP

C37

Horn 2 RAW Pump A Current
Horn2A_Current

X42
H2A_OFF

S20

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi
C3

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo
C114

H2A_shutdown
S24

Horn 2 supply temp low  
override

H2RT01_Ovrride
C112

A

C/H2B interlock
Horn2B_Interlok

OUT
Y11

A

237

Target Motor A Interlock

TGT tank low low low  
TRIP

C57

Target RAW Pump B Current
TargetB_Current

X45
TGTB_OFF

S50

C/TGTA interlock
TgtA_Interlok

OUT
Y20

TGTB_shutdown
S54

238

Target Motor B Interlock

TGT tank low low low  
TRIP

C57

Target RAW Pump A Current
TargetA_Current

X44
TGTA_OFF

S40

C/TGTB interlock
TgtB_Interlok

OUT
Y21

TGTA_shutdown
S44

239

**************************************************
UPSTREAM POWER SUPPLY PERMIT
**************************************************
Read the LCW PS Permit from MI62 and repeat it to the MI65 power supply room
via output Y37.

Retrieve the MI62 Permit Word (V2003 refers to an MI-62 memory and not to this PLC's  
VMEM)

ECOM busy
SP120

MI62 read interlock
C67

LD
K3

LD
K2

LDA
O10142

Horn 2 Alarm and Trip  
Bits

H2_A&T

RX

V2003

MI62 read interlock

SET
C67
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Save the prior heartbeat value and then retrieve the MI62 Heartbeat word. (V2156 is the  
address at MI62, not here)

ECOM busy
SP120

MI62 read interlock
C67 MI62 Heartbeat

LD

V10143

Old MI62 Heartbeat
OUT

V10150

LD
K3

LD
K2

LDA
O10143

Horn1 RAW DI Bottle  
Resistivity
E:H1RR01

RX

V2156

MI62 read interlock

RST
C67

241

The MI62 heartbeat is deemed stale and MI62 is AWOL if the old and the current values  
are identical for at least 5 minutes.

MI62 Heartbeat
V10143 V10153

MI62 Heartbeat
V10143 V10153

MI62 Loss-of-Heartbeat  
Delay

TMR

T56

K3000

242

If bit 1 of MI62 permit word is ON and the heartbeat is not stale, enable the upstairs  
supplies.

B10142.1

MI62 Loss-of-Heartbeat  
Delay

T56

Upstairs PS Permit
LCW-Permit

OUT
Y37

243

********************************
TRIP UPDATE
********************************

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo
C113

Horn1 Supply Temp Low  
TRIP

E:H1RA15

OUT
B2002.14

244

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi
C1

Horn1 Supply Temp High  
TRIP

E:H1RA16

OUT
B2002.15

245

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo
C114

Horn2 Supply Temp Low  
TRIP

E:H2RA15

OUT
B2003.14

246

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi
C3

Horn2 Supply Temp High  
TRIP

E:H2RA16

OUT
B2003.15
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H1 tank low low alarm

C16

Horn1 RAW Expansion Tank  
Level Low Low

E:H1RA07

OUT
B2002.6

248

H1 tank low low low TRIP

C17

Horn1 RAW Expansion Tank  
Level REALLY Low

E:H1RA08

OUT
B2002.7

249

H2 tank low low alarm

C36

Horn2 Expansion Tank Level  
Low Low

E:H2RA07

OUT
B2003.6

250

H2 tank low low low TRIP

C37

Horn2 Expansion Tank Level  
Low Low Low TRIP

E:H2RA08

OUT
B2003.7

251

Beam Permit Target  
supply temp high TRIP

BP_TBRT01
C5

Beam Permit Tgt Supply  
Temp Hi Trip

E:TBRA15

OUT
B2004.14

252

BP Tgt baratron low  
pressure TRIP

C47

Beam Permit Tgt  
Baratron Pressure Low  

Trip
E:TBRA16

OUT
B2004.15

253

TGT tank low low alarm  
TRIP

C56

Tgt RAW Expansion Tank  
Level Low Low

E:TBRA07

OUT
B2004.6

254

TGT tank low low low  
TRIP

C57

Tgt RAW Expansion Tank  
Level Low Low Low

E:TBRA08

OUT
B2004.7

255

Beam Permit UDP supply  
temp high

BP_DURT01
C7

TRIP BP UDP Supply  
Temp Hi

E:DURA10

OUT
B2005.10

256

UDP tank low low alarm  
trip

C76

UDP Expansion Tank  
Level Low Low

E:DURA07

OUT
B2005.6
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UDP tank low low low  
TRIP

C77

UDP Expansion Tank Level  
Low Low Low

E:DURA08

OUT
B2005.7

258

H1A_hot_TRIP
C22

Horn1 Pump A Overtemp  
TRIP

E:H1RA11

OUT
B2002.10

259

H1B_hot_TRIP
C23

Horn1 Pump B Overtemp  
TRIP

E:H1RA12

OUT
B2002.11

260

H1A_under_TRIP
C24

Horn1 Pump A Undercurrent  
TRIP

E:H1RA13

OUT
B2002.12

261

H1B_under_TRIP
C25

Horn1 Pump B Undercurrent  
TRIP

E:H1RA14

OUT
B2002.13

262

H2A_hot_TRIP
C42

Horn2 Pump A Overtemp  
TRIP

E:H2RA11

OUT
B2003.10

263

H2B_hot_TRIP
C43

Horn2 Pump B Overtemp  
TRIP

E:H2RA12

OUT
B2003.11

264

H2A_under_TRIP
C44

Horn2 Pump A Undercurrent  
TRIP

E:H2RA13

OUT
B2003.12

265

H2B_under_TRIP
C45

Horn2 Pump B Undercurrent  
TRIP

E:H2RA14

OUT
B2003.13

266

TGTA_hot_TRIP
C62

Tgt Pump A Overtemp TRIP
E:TBRA11

OUT
B2004.10
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267

TGTB_hot_TRIP
C63

Tgt Pump B Overtemp TRIP
E:TBRA12

OUT
B2004.11

268

TGTA_under_TRIP
C64

Tgt Pump A Undercurrent  
TRIP

E:TBRA13

OUT
B2004.12

269

TGTB_under_TRIP
C65

Tgt Pump B Undercurrent  
TRIP

E:TBRA14

OUT
B2004.13

270

Chiller TRIPPED

C120

TRIP Chiller shutdown
E:TPCA01

OUT
B2006.13

271

Glycol #1 Tripped

C121

TRIP Glycol #1 Shutdown
E:TPCA02

OUT
B2006.14

272

Glycol #2 Tripped

C122

TRIP Glycol #2 Shutdown
E:TPCA03

OUT
B2006.15

273

***********************************
TRIP RESETS
***********************************

Expansion Tank Trips

Horn1 Expansion Tank Trip  
Reset

E:H1RL90
B2242.0

Horn1 Expansion Tank Trip  
Reset

E:H1RL90

RST
B2242.0

H1 tank low low low TRIP

RST
C17

H1 tank low low alarm

OUT
C16

274

Horn2 Expansion Tank Trip  
Reset

E:H2RL90
B2242.5

Horn2 Expansion Tank Trip  
Reset

E:H2RL90

RST
B2242.5

H2 tank low low low TRIP

RST
C37

H2 tank low low alarm

OUT
C36
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275

BP Tgt Supply Temp Hi  
Trip Reset
E:TBRT90
B2243.14

BP Tgt Supply Temp Hi  
Trip Reset
E:TBRT90

RST
B2243.14

Beam Permit Target  
supply temp high TRIP

BP_TBRT01

RST
C5

276

Baratron Pressure Trip  
Reset

E:TBRP90
B2243.15

Baratron Pressure Trip  
Reset

E:TBRP90

RST
B2243.15

BP Tgt baratron low  
pressure TRIP

RST
C47

277

Target Expansion Tank Trip  
Reset

E:TBRL90
B2242.10

Target Expansion Tank Trip  
Reset

E:TBRL90

RST
B2242.10

TGT tank low low low  
TRIP

RST
C57

TGT tank low low alarm  
TRIP

RST
C56

278

UDP Expansion Tank Trip  
Reset

E:DURL90
B2242.15

UDP Expansion Tank Trip  
Reset

E:DURL90

RST
B2242.15

UDP tank low low low  
TRIP

RST
C77

UDP tank low low alarm  
trip

OUT
C76

279

Water Supply Temperature Trip Resets

Horn1 Supply Temp Low Trip  
Reset

E:H1RT90
B2243.0

Beam Permit H1 supply temp  
low TRIP

BP_H1RT01_Lo

RST
C113

280

Horn1 Supply Temp High Trip  
Reset

E:H1RT91
B2243.1

Beam Permit H1 supply temp  
high TRIP

BP_H1RT01_Hi

RST
C1

281

Horn2 Supply Temp Low Trip  
Reset

E:H2RT90
B2243.2

Beam Permit H2 supply temp  
low TRIP

BP_H2RT01_Lo

RST
C114
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282

Horn2 Supply Temp Low Trip  
Reset

E:H2RT91
B2243.3

Beam Permit H2 supply temp  
high TRIP

BP_H2RT01_Hi

RST
C3

283

UDP Supply Temp Hi  
BP Trip Reset

E:DURT90
B2244.10

UDP Supply Temp Hi  
BP Trip Reset

E:DURT90

RST
B2244.10

Beam Permit UDP supply  
temp high

BP_DURT01

RST
C7

284

Motor overtemp trips

Horn1 Pump A Overtemp  
Trip Reset
E:H1RS90
B2242.1

Horn1 Pump A Overtemp  
Trip Reset
E:H1RS90

RST
B2242.1

Clear all H1 motor trips at  
OI panel

clr_H1_trips
C102

H1A_hot_TRIP

RST
C22

285

Horn1 Pump B Overtemp  
Trip Reset
E:H1RS91
B2242.2

Horn1 Pump B Overtemp  
Trip Reset
E:H1RS91

RST
B2242.2

Clear all H1 motor trips at  
OI panel

clr_H1_trips
C102

H1B_hot_TRIP

RST
C23

286

Horn2 Pump A Overtemp  
Trip Reset
E:H2RS90
B2242.6

Horn2 Pump A Overtemp  
Trip Reset
E:H2RS90

RST
B2242.6

Clear all H2 motor trips at  
OI panel

clr_H2_trips
C103

H2A_hot_TRIP

RST
C42

287

Horn2 Pump B Overtemp  
Trip Reset
E:H2RS91
B2242.7

Horn2 Pump B Overtemp  
Trip Reset
E:H2RS91

RST
B2242.7

Clear all H2 motor trips at  
OI panel

clr_H2_trips
C103

H2B_hot_TRIP

RST
C43
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288

Target Pump A Overtemp  
Trip Reset
E:TBRS90
B2242.11

Target Pump A Overtemp  
Trip Reset
E:TBRS90

RST
B2242.11

Clear all TGT motor trips  
at OI panel

clr_TGT_trips
C104

TGTA_hot_TRIP

RST
C62

289

Target Pump B Overtemp  
Trip Reset
E:TBRS91
B2242.12

Target Pump B Overtemp  
Trip Reset
E:TBRS91

RST
B2242.12

Clear all TGT motor trips  
at OI panel

clr_TGT_trips
C104

TGTB_hot_TRIP

RST
C63

290

Motor undercurrent trips

Horn1 Pump A Undercurrent  
Trip Reset
E:H1RS92
B2242.3

Horn1 Pump A Undercurrent  
Trip Reset
E:H1RS92

RST
B2242.3

Clear all H1 motor trips at  
OI panel

clr_H1_trips
C102

H1A_under_TRIP

RST
C24

291

Horn1 Pump B Undercurrent  
Trip Reset
E:H1RS93
B2242.4

Horn1 Pump B Undercurrent  
Trip Reset
E:H1RS93

RST
B2242.4

Clear all H1 motor trips at  
OI panel

clr_H1_trips
C102

H1B_under_TRIP

RST
C25

292

Horn2 Pump A Undercurrent  
Trip Reset
E:H2RS92
B2242.8

Horn2 Pump A Undercurrent  
Trip Reset
E:H2RS92

RST
B2242.8

Clear all H2 motor trips at  
OI panel

clr_H2_trips
C103

H2A_under_TRIP

RST
C44

293

Horn2 Pump B Undercurrent  
Trip Reset
E:H2RS93
B2242.9

Horn2 Pump B Undercurrent  
Trip Reset
E:H2RS93

RST
B2242.9

Clear all H2 motor trips at  
OI panel

clr_H2_trips
C103

H2B_under_TRIP

RST
C45
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Target Pump A Undercurrent  
Trip Reset
E:TBRS92
B2242.13

Target Pump A Undercurrent  
Trip Reset
E:TBRS92

RST
B2242.13

Clear all TGT motor trips  
at OI panel

clr_TGT_trips
C104

TGTA_under_TRIP

RST
C64

295

Target Pump B  
Undercurrent Trip Reset

E:TBRS93
B2242.14

Target Pump B  
Undercurrent Trip Reset

E:TBRS93

RST
B2242.14

Clear all TGT motor trips  
at OI panel

clr_TGT_trips
C104

TGTB_under_TRIP

RST
C65

296

Chiller Trip Reset
E:TPCS90
B2245.0

Chiller Trip Reset
E:TPCS90

RST
B2245.0

Chiller TRIPPED

RST
C120

297

Glycol #1 Trip Reset
E:TPCS91
B2245.1

Glycol #1 Trip Reset
E:TPCS91

RST
B2245.1

Glycol #1 Tripped

RST
C121

298

Glycol #2 Trip Reset
E:TPCS92
B2245.2

Glycol #2 Trip Reset
E:TPCS92

RST
B2245.2

Glycol #2 Tripped

RST
C122

299

******************************************
HEARTBEAT AND PLC ERRORS
******************************************

_On
SP1

THSR PLC Heartbeat  
Counter

E:BTHA01

INCB

V2606

300

_On
SP1 _Error

LD

V7756

ACC=Zero

SP76

PLC_Warning
E:BTHA02

OUT
B2005.14
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301

_On
SP1 _Warning

LD

V7757

ACC=Zero

SP76

PLC_Warning
E:BTHA02

OUT
B2005.14

302

_On
SP1 _FatalError

LD

V7755

ACC=Zero

SP76

PLC_Error
E:BTHA03

OUT
B2005.15

*****************************************
EXTERNAL WATCHDOG TIMER
*****************************************

Watchdog_Idle

ISG

S5

304
Watchdog OFF dly

TMR

T54

K200

305

Watchdog OFF dly
T54

_CriticalError
SP40

Watchdog_Kick

JMP
S6

Watchdog_Kick

SG

S6

307
Watchdog ON Dly

TMR

T55

K20

A/watchdog kick
Watdog_Kick

OUT
Y26

308

Watchdog ON Dly
T55

Watchdog_Idle

JMP
S5

***********************************************
HORN 1 MOTOR A STATE MACHINE
***********************************************

H1A_OFF

ISG

S0
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310

Start Motor A if neither motor is running, no ACNET run for B, and B is in the OFF or  
SHUTDOWN state. Water level does not inhibit start-up. If the water level is low, the  
motor will go into shutdown as soon as it gets into run mode.
(note that the interlock at 137 will keep the motor from starting anyway)

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01
B2241.0

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02
B2241.1

Horn 1 RAW Pump A Current
Horn1A_Current

X40

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

H1B_OFF
S10

H1B_shutdown
S14

A

H1A_start_dly

JMP
S1

A

H1A_start_dly

SG

S1

312

Close the MCC Start contacts and wait for the MCC to latch

A/H1A start
Horn1A_Start

OUT
Y4

H1A_On_Dly

Motor_onoff_dly

TMR

T60

V10140

313

H1A_On_Dly
T60

H1A_on

JMP
S2

H1A_on

SG

S2

315

Stop if run command is withdrawn by ACNET

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01
B2241.0

H1A_stop_dly

JMP
S3

316

Shutdown if tank is empty

H1 tank low low low TRIP

C17

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01
B2241.0

H1A_shutdown

JMP
S4
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Low current and contactor has dropped out means the motor klixon opened because the motor  
overheated.

Horn 1 RAW Pump A Current
Horn1A_Current

X40

Horn 1 Pump A Contactor  
Closed

Horn1A_On
X54

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01
B2241.0

H1A_hot_TRIP

SET
C22

H1A_shutdown

JMP
S4

318

Low current but contactor still pulled in means low flow

Horn 1 RAW Pump A Current
Horn1A_Current

X40

Horn 1 Pump A Contactor  
Closed

Horn1A_On
X54

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01
B2241.0

H1A_under_TRIP

SET
C24

H1A_shutdown

JMP
S4

H1A_stop_dly

SG

S3

320

Open the MCC Stop contacts and wait until the MCC unlatches

C/H1A stop
Horn1A_Stop

OUT
Y2

H1A_Off_Dly

Motor_onoff_dly

TMR

T61

V10140

321

H1A_Off_Dly
T61

H1A_OFF

JMP
S0

H1A_shutdown

SG

S4

323

A fault has been detected. Hold the MCC Stop contacts open and reset RUN/STOP. Do not  
proceed until all trips for this motor have been cleared.

C/H1A stop
Horn1A_Stop

OUT
Y2

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01

RST
B2241.0

324

H1A_under_TRIP
C24

H1A_hot_TRIP
C22

H1 tank low low low TRIP

C17
H1A_OFF

JMP
S0
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***********************************************
HORN 1 MOTOR B STATE MACHINE
***********************************************

H1B_OFF

ISG

S10

326

Start Motor B if neither motor is running, no ACNET run for A, and A is in OFF or  
SHUTDOWN state. (interlock will keep motor from starting if water is low)

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02
B2241.1

Horn1 RAW Pump A  
RUN/~STOP
E:H1RS01
B2241.0

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

Horn 1 RAW Pump A Current
Horn1A_Current

X40
H1A_OFF

S0

H1A_shutdown
S4

A

H1B_start_dly

JMP
S11

A

H1B_start_dly

SG

S11

328

Close the MCC Start contacts and wait for the MCC to latch

A/H1B start
Horn1B_Start

OUT
Y5

H1B_On_Dly

Motor_onoff_dly

TMR

T62

V10140

329

H1B_On_Dly
T62

H1B_on

JMP
S12

H1B_on

SG

S12

331

Stop if run command is withdrawn by ACNET

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02
B2241.1

H1B_stop_dly

JMP
S13

332

Shutdown if tank is empty.

H1 tank low low low TRIP

C17

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02
B2241.1

H1B_shutdown

JMP
S14
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333

Low current and contactor dropped means the motor klixon opened because the motor is  
overheated.

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

Horn 1 Pump B Contactor  
Closed

Horn1B_On
X55

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02
B2241.1

H1B_hot_TRIP

SET
C23

H1B_shutdown

JMP
S14

334

Low current but contactor still pulled in means low flow.

Horn 1 RAW Pump B  
Current

Horn1B_Current
X41

Horn 1 Pump B Contactor  
Closed

Horn1B_On
X55

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02
B2241.1

H1B_under_TRIP

SET
C25

H1B_shutdown

JMP
S14

H1B_stop_dly

SG

S13

336

Open the MCC Stop contacts and wait until the MCC unlatches

C/H1B stop
Horn1B_Stop

OUT
Y3

H1B_Off_Dly

Motor_onoff_dly

TMR

T63

V10140

337

H1B_Off_Dly
T63

H1B_OFF

JMP
S10

H1B_shutdown

SG

S14

339

A fault has been detected. Hold the MCC Stop contacts open and reset RUN/STOP. Do not  
proceed until all trips for this motor have been cleared.

C/H1B stop
Horn1B_Stop

OUT
Y3

Horn1 RAW Pump B  
RUN/~STOP
E:H1RS02

RST
B2241.1

340

H1B_under_TRIP
C25

H1B_hot_TRIP
C23

H1 tank low low low TRIP

C17
H1B_OFF

JMP
S10
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***********************************************
HORN 2 MOTOR A STATE MACHINE
***********************************************

H2A_OFF

ISG

S20

342

Start Motor A if neither motor is running, no ACNET run for B, and B is in OFF or  
SHUTDOWN state. (Interlock will keep motor from starting if the surge tank is low)

Horn2 RAW Pump A  
RUN/~STOP
E:H2RS01
B2241.2

Horn2 RAW Pump B  
RUN/~STOP
E:H2RS02
B2241.3

Horn 2 RAW Pump A Current
Horn2A_Current

X42

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

H2B_OFF
S30

H2B_shutdown
S34

A

H2A_start_dly

JMP
S21

A

H2A_start_dly

SG

S21

344

Close the MCC Start contacts and wait for the MCC to latch

A/H2A start
Horn2A_Start

OUT
Y14

H2A_On_Dly

Motor_onoff_dly

TMR

T64

V10140

345

H2A_On_Dly
T64

H2A_on

JMP
S22

H2A_on

SG

S22

347

Stop if run command is withdrawn by ACNET

Horn2 RAW Pump A  
RUN/~STOP
E:H2RS01
B2241.2

H2A_stop_dly

JMP
S23

348

H2 tank empty trip

H2 tank low low low TRIP

C37
H2A_shutdown

JMP
S24
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349

Low current and contactor dropped means the klixon opened because the motor is overheated.

Horn 2 RAW Pump A Current
Horn2A_Current

X42

Horn 2 Pump A Contactor  
Closed

Horn2A_On
X50

Horn2 RAW Pump A  
RUN/~STOP
E:H2RS01
B2241.2

H2A_hot_TRIP

SET
C42

H2A_shutdown

JMP
S24

350

Low current but contactor still pulled in means low flow.

Horn 2 RAW Pump A Current
Horn2A_Current

X42

Horn 2 Pump A Contactor  
Closed

Horn2A_On
X50

Horn2 RAW Pump A  
RUN/~STOP
E:H2RS01
B2241.2

H2A_under_TRIP

SET
C44

H2A_shutdown

JMP
S24

H2A_stop_dly

SG

S23

352

Open the MCC Stop contacts and wait until the MCC unlatches

C/H2A stop
Horn2A_Stop

OUT
Y12

H2A_Off_Dly

Motor_onoff_dly

TMR

T65

V10140

353

H2A_Off_Dly
T65

H2A_OFF

JMP
S20

H2A_shutdown

SG

S24

355

A fault has been detected. Hold the MCC Stop contacts open and reset RUN/STOP. Do not  
proceed until all trips for this motor have been cleared.

C/H2A stop
Horn2A_Stop

OUT
Y12

Horn2 RAW Pump A  
RUN/~STOP
E:H2RS01

RST
B2241.2

356

H2A_hot_TRIP
C42

H2A_under_TRIP
C44

H2 tank low low low TRIP

C37
H2A_OFF

JMP
S20
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***********************************************
HORN 2 MOTOR B STATE MACHINE
***********************************************

H2B_OFF

ISG

S30

358

Start Motor B if neither motor is running, no ACNET run for A, and A is in the OFF or  
SHUTDOWN state. (Interlock will keep motor from starting if the water level is low)

Horn2 RAW Pump B  
RUN/~STOP
E:H2RS02
B2241.3

Horn2 RAW Pump A  
RUN/~STOP
E:H2RS01
B2241.2

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

Horn 2 RAW Pump A Current
Horn2A_Current

X42
H2A_OFF

S20

H2A_shutdown
S24

A

H2B_start_dly

JMP
S31

A

H2B_start_dly

SG

S31

360

Close the MCC Start contacts and wait for the MCC to latch

A/H2B start
Horn2B_Start

OUT
Y15

H2B_On_Dly

Motor_onoff_dly

TMR

T66

V10140

361

H2B_On_Dly
T66

H2B_on

JMP
S32

H2B_on

SG

S32

363

Stop if run command is withdrawn by ACNET

Horn2 RAW Pump B  
RUN/~STOP
E:H2RS02
B2241.3

H2B_stop_dly

JMP
S33

364

Shutdown if H2 tank is empty.

H2 tank low low low TRIP

C37
H2B_shutdown

JMP
S34
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365

Low current and contactor dropped means the klixon opened because the motor is overheated.

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

Horn 2 Pump B Contactor  
Closed

Horn2B_On
X51

Horn2 RAW Pump B  
RUN/~STOP
E:H2RS02
B2241.3

H2B_hot_TRIP

SET
C43

H2B_shutdown

JMP
S34

366

Low current and contactor still pulled in means low flow.

Horn 2 RAW Pump B  
Current

Horn2B_Current
X43

Horn 2 Pump B Contactor  
Closed

Horn2B_On
X51

Horn2 RAW Pump B  
RUN/~STOP
E:H2RS02
B2241.3

H2B_under_TRIP

SET
C45

H2B_shutdown

JMP
S34

H2B_stop_dly

SG

S33

368

Open the MCC Stop contacts and wait until the MCC unlatches

C/H2B stop
Horn2B_Stop

OUT
Y13

H2B_Off_Dly

Motor_onoff_dly

TMR

T67

V10140

369

H2B_Off_Dly
T67

H2B_OFF

JMP
S30

H2B_shutdown

SG

S34

371

A fault has been detected. Hold the MCC Stop contacts open and reset RUN/STOP. Do not  
proceed until all trips for this motor are clear.

C/H2B stop
Horn2B_Stop

OUT
Y13

Horn2 RAW Pump B  
RUN/~STOP
E:H2RS02

RST
B2241.3

372

H2B_hot_TRIP
C43

H2B_under_TRIP
C45

H2 tank low low low TRIP

C37
H2B_OFF

JMP
S30
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***********************************************
TARGET MOTOR A STATE MACHINE
***********************************************

TGTA_OFF

ISG

S40

374

Start Motor A if neither motor is running, no ACNET run for B, and B is in the OFF or  
SHUTDOWN state. (Interlock will keep motor from starting if water level is low)

Tgt RAW Pump A  
RUN/~STOP
E:TBRS01
B2241.4

Tgt RAW Pump B  
RUN/~STOP
E:TBRS02
B2241.5

Target RAW Pump A Current
TargetA_Current

X44

Target RAW Pump B Current
TargetB_Current

X45
TGTB_OFF

S50

TGTB_shutdown
S54

A

TGTA_start_dly

JMP
S41

A

TGTA_start_dly

SG

S41

376

Close the MCC Start contacts and wait for the MCC to latch

A/TGTA start
TgtA_Start

OUT
Y24

TGTA_On_Dly

Motor_onoff_dly

TMR

T70

V10140

377

TGTA_On_Dly
T70

TGTA_on

JMP
S42

TGTA_on

SG

S42

379

Stop if run command is withdrawn by ACNET

Tgt RAW Pump A  
RUN/~STOP
E:TBRS01
B2241.4

TGTA_stop_dly

JMP
S43

380

Shutdown if target tank is empty.

TGT tank low low low  
TRIP

C57
TGTA_shutdown

JMP
S44
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381

Low current and contactor has dropped means the klixon opened because the motor is  
overheated.

Target RAW Pump A Current
TargetA_Current

X44

Target Pump A Contactor  
Closed

TargetA_On
X52

Tgt RAW Pump A  
RUN/~STOP
E:TBRS01
B2241.4

TGTA_hot_TRIP

SET
C62

TGTA_shutdown

JMP
S44

382

Low current and contactor still pulled in means low flow.

Target RAW Pump A Current
TargetA_Current

X44

Target Pump A Contactor  
Closed

TargetA_On
X52

Tgt RAW Pump A  
RUN/~STOP
E:TBRS01
B2241.4

TGTA_under_TRIP

SET
C64

TGTA_shutdown

JMP
S44

TGTA_stop_dly

SG

S43

384

Open the MCC Stop contacts and wait until the MCC unlatches

C/TGTA stop
TgtA_Stop

OUT
Y22

TGTA_Off_Dly

Motor_onoff_dly

TMR

T71

V10140

385

TGTA_Off_Dly
T71

TGTA_OFF

JMP
S40

TGTA_shutdown

SG

S44

387

A fault has been detected. Hold the MCC Stop contacts open and reset RUN/STOP. Do not  
proceed until all trips for this motor are cleared.

C/TGTA stop
TgtA_Stop

OUT
Y22

Tgt RAW Pump A  
RUN/~STOP
E:TBRS01

RST
B2241.4

388

TGTA_hot_TRIP
C62

TGTA_under_TRIP
C64

TGT tank low low low  
TRIP

C57
TGTA_OFF

JMP
S40
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***********************************************
TARGET MOTOR B STATE MACHINE
***********************************************

TGTB_OFF

ISG

S50

390

Start Motor B if neither motor is running, no ACNET run for A, and A is in the OFF or SHUTDOWN  
state.

Tgt RAW Pump B  
RUN/~STOP
E:TBRS02
B2241.5

Tgt RAW Pump A  
RUN/~STOP
E:TBRS01
B2241.4

Target RAW Pump B Current
TargetB_Current

X45

Target RAW Pump A Current
TargetA_Current

X44
TGTA_OFF

S40

TGTA_shutdown
S44

A

TGTB_start_dly

JMP
S51

A

TGTB_start_dly

SG

S51

392

Close the MCC Start contacts and wait for the MCC to latch

A/TGTB start
TgtB_Start

OUT
Y25

TGTB_On_Dly

Motor_onoff_dly

TMR

T72

V10140

393

TGTB_On_Dly
T72

TGTB_on

JMP
S52

TGTB_on

SG

S52

395

Stop if run command is withdrawn by ACNET

Tgt RAW Pump B  
RUN/~STOP
E:TBRS02
B2241.5

TGTB_stop_dly

JMP
S53

396

Shutdown if target tank is empty.

TGT tank low low low  
TRIP

C57
TGTB_shutdown

JMP
S54
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397

Low current and contactor dropped means the klixon opened because the motor is overheated.

Target RAW Pump B Current
TargetB_Current

X45

Target Pump B Contactor  
Closed

TargetB_On
X53

Tgt RAW Pump B  
RUN/~STOP
E:TBRS02
B2241.5

TGTB_hot_TRIP

SET
C63

TGTB_shutdown

JMP
S54

398

Low current but contactor still pulled in means low flow.

Target RAW Pump B Current
TargetB_Current

X45

Target Pump B Contactor  
Closed

TargetB_On
X53

Tgt RAW Pump B  
RUN/~STOP
E:TBRS02
B2241.5

TGTB_under_TRIP

SET
C65

TGTB_shutdown

JMP
S54

TGTB_stop_dly

SG

S53

400

Open the MCC Stop contacts and wait until the MCC unlatches

C/TGTB stop
TgtB_Stop

OUT
Y23

TGTB_Off_Dly

Motor_onoff_dly

TMR

T73

V10140

401

TGTB_Off_Dly
T73

TGTB_OFF

JMP
S50

TGTB_shutdown

SG

S54

403

A fault has been detected. Hold the MCC Stop contacts open and reset RUN/STOP. Do not  
proceed until all trips for this motor have been cleared.

C/TGTB stop
TgtB_Stop

OUT
Y23

Tgt RAW Pump B  
RUN/~STOP
E:TBRS02

RST
B2241.5

404

TGTB_hot_TRIP
C63

TGTB_under_TRIP
C65

TGT tank low low low  
TRIP

C57
TGTB_OFF

JMP
S50
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***********************************
CHILLER STATE MACHINE
***********************************

Chiller_OFF

ISG

S60

406

Start the chiller only if it is already OFF and commanded from ACNET and both  
condensate hi-hi sensors are off.

Chiller RUN/~STOP
E:TPCS75
B2244.2

Chiller Running

X342

Condensate Hi Hi Alarm

C262

Condensate Tape Alarm

C263
Chiller_start

JMP
S61

Chiller_start

SG

S61

408

Hold the chiller start contact for 5 seconds.

Chiller remote start

OUT
Y152

Chiller-on delay
TMR

T74

K50

409

Chiller-on delay

T74
Chiller_run

JMP
S62

Chiller_run

SG

S62

411

Chiller runs as long as ACNET command bit is set and the condensate level is not hi-hi. If  
RUN contacts drop, signal TRIP and go to shutdown state. If condensate level goes  
active, do an orderly shutdown by stopping the chiller, waiting five minutes, and then stop  
the glycol pumps.

Chiller RUN/~STOP
E:TPCS75
B2244.2

Chiller_stop

JMP
S63

412

Chiller Running
X342

Chiller Shutdown

JMP
S64

Chiller TRIPPED

SET
C120

413

Condensate Hi Hi Alarm
C262

Condensate HiHi  
Shutdown

JMP
S65

Condensate Tape Alarm
C263

Chiller TRIPPED

SET
C120
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Chiller_stop

SG

S63

415

Hold the chiller stop contacts for 5 sec.

Chiller remote stop

OUT
Y153

Chiller-Off delay
TMR

T75

K50

416

Chiller-Off delay

T75
Chiller_OFF

JMP
S60

Chiller Shutdown
SG

S64

418

If chiller shutdown, clear the ACNET command bit and hold the stop contacts. Leave shutdown  
state only after the trip has been acknowledged from either the OI panel or ACNET.

Chiller remote stop

OUT
Y153

Chiller RUN/~STOP
E:TPCS75

RST
B2244.2

419

Chiller TRIPPED

C120
Chiller_OFF

JMP
S60

Do an orderly shutdown of the chiller and the glycol if the condensate level is hi-hi. First,  
hold the chiller stop contacts for 5 sec. Then delay 5 minutes. Then reset both glycol  
pump run flags.

Condensate HiHi  
Shutdown

SG

S65

421

Chiller remote stop

OUT
Y153

Chiller-Off delay
TMR

T75

K50

Chiller RUN/~STOP
E:TPCS75

RST
B2244.2

422

Chiller-Off delay
T75

JMP
S66
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SG
S66

424

5 minute hold while the chiller goes thru its shutdown process

Chiller-Off delay
TMR

T75

K3000

425

Chiller-Off delay
T75

JMP
S67

SG
S67

427

Now stop the glycol pumps to stop the generation of more condensate.

Glycol Pump 1 RUN/~STOP
E:TPCS78

RST
B2244.3

Glycol Pump 2 RUN/~STOP
E:TPCS81

RST
B2244.4

Chiller_OFF

JMP
S60

**********************************************
GLYCOL PUMP #1 STATE MACHINE
**********************************************

Glycol #1 OFF
ISG

S70

429

Start Glycol #1 only if it is already OFF and commanded from ACNET.

Glycol Pump 1 RUN/~STOP
E:TPCS78
B2244.3

Glycol #1 Running

X343

Condensate Hi Hi Alarm

C262

Condensate Tape Alarm

C263

Glycol #1 start

JMP
S71

Glycol #1 start
SG

S71

431

Hold the Glycol #1 start contact for 20 seconds.

Glycol #1 Remote Start

OUT
Y154

Glycol #1 start delay
TMR

T76

K200

432

Glycol #1 start delay
T76

Glycol #1 running

JMP
S72
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Glycol #1 running
SG

S72

434

Glycol#1 runs as long as ACNET command bit is set. If RUN contacts drop, signal TRIP and go  
to shutdown state.

Glycol Pump 1 RUN/~STOP
E:TPCS78
B2244.3

Glycol #1 stop

JMP
S73

435

Glycol #1 Running
X343

Glycol #1 shutdown

JMP
S74

Glycol #1 Tripped

SET
C121

Glycol #1 stop
SG

S73

437

Hold the glycol#1 stop contacts for 10 sec. to allow x343 to settle.

Glycol #1 Remote Stop

OUT
Y155

Glycol #1 stop delay
TMR

T77

K100

438

Glycol #1 stop delay
T77

Glycol #1 OFF

JMP
S70

Glycol #1 shutdown
SG

S74

440

If glycol#1 shutdown, clear the ACNET command bit and hold the stop contacts. Leave  
shutdown state only after the trip has been acknowledged from either the OI panel or ACNET.

Glycol #1 Remote Stop

OUT
Y155

Glycol Pump 1 RUN/~STOP
E:TPCS78

RST
B2244.3

441

Glycol #1 Tripped
C121

Glycol #1 OFF

JMP
S70

**********************************************
GLYCOL PUMP #2 STATE MACHINE
**********************************************

Glycol #2 OFF
ISG

S100
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443

Start Glycol #2 only if it is already OFF and commanded from ACNET.

Glycol Pump 2 RUN/~STOP
E:TPCS81
B2244.4

Glycol #2 running

X344

Condensate Hi Hi Alarm

C262

Condensate Tape Alarm

C263

Glycol #2 start

JMP
S101

Glycol #2 start
SG

S101

445

Hold the Glycol #2 start contact for 20 seconds to allow x344 to settle.

Glycol #2 remote start

OUT
Y156

Glycol #2 start delay
TMR

T100

K200

446

Glycol #2 start delay
T100

Glycol #2 running

JMP
S102

Glycol #2 running
SG

S102

448

Glycol#2 runs as long as ACNET command bit is set. If RUN contacts drop, signal TRIP and go  
to shutdown state.

Glycol Pump 2 RUN/~STOP
E:TPCS81
B2244.4

Glycol #2 stop

JMP
S103

449

Glycol #2 running
X344

Glycol #2 shutdown

JMP
S104

Glycol #2 Tripped

SET
C122

Glycol #2 stop
SG

S103

451

Hold the glycol#2 stop contacts for 2 sec.

Glycol #2 remote stop

OUT
Y157

Glycol #2 stop delay
TMR

T101

K50

452

Glycol #2 stop delay
T101

Glycol #2 OFF

JMP
S100

Glycol #2 shutdown
SG

S104
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454

If Glycol#2 shutdown, clear the ACNET command bit and hold the stop contacts. Leave  
shutdown state only after the trip has been acknowledged from either the OI panel or ACNET.

Glycol #2 remote stop

OUT
Y157

Glycol Pump 2 RUN/~STOP
E:TPCS81

RST
B2244.4

455

Glycol #2 Tripped
C122

Glycol #2 OFF

JMP
S100

ISG
S110

457

*****************************************
FORMAT VALUES FOR DISPLAY
*****************************************
Horn1 tank multi-state indicator

_On
SP1

LD

K1e0

Horn 1 Alarm and Trip  
Bits

H1_A&T

AND

V2002

Horn 1 Multi-state Ind
H1_msi

OUT

V10200

458

UDP multi-state indicator

_On
SP1

LD

K1e0

UDP Alarm and Trip Bits
UDP_A&T

AND

V2005

UDP Multi-state Indicator
UDP_msi

OUT

V10203

459

Horn 2 multi-state indicator

_On
SP1

LD

K1e0

Horn 2 Alarm and Trip  
Bits

H2_A&T

AND

V2003

Horn 2 Multi-state  
Indicator
H2_msi

OUT

V10201
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460

Target multi-state indicator

_On
SP1

LD

K1e0

Target Alarm and Trip  
Bits

TGT_A&T

AND

V2004

Target Multi-state  
Indicator
TGT_msi

OUT

V10202

461

TGTA_hot_TRIP
C62

TGT_tripped

OUT
C107

TGTB_hot_TRIP
C63

TGTA_under_TRIP
C64

TGTB_under_TRIP
C65

TGT tank low low low  
TRIP
C57

462

H2A_hot_TRIP
C42

H2_tripped

OUT
C106

H2B_hot_TRIP
C43

H2A_under_TRIP
C44

H2B_under_TRIP
C45

H2 tank low low low TRIP
C37
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463

H1A_hot_TRIP
C22

H1_tripped

OUT
C105

H1B_hot_TRIP
C23

H1A_under_TRIP
C24

H1B_under_TRIP
C25

H1 tank low low low TRIP
C17

464

UDP tank low low low  
TRIP

C77
UDP_tripped

OUT
C110

465

***********************************************************
END END END END END END END END END
***********************************************************

END

466 NOP
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